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1.0 


DO1 


ABSTRACT 
Sah DISK Te CAPABLE. OF PERFORMING READ ARO HAITE 
DATA T N BO CTOR FORMATS. 


yt aR = Se READING, AND ALL 


OFFSET 
od, ue Ol NIN, Aaa toe is Sex VELOCITY Ines, 


ERROR DETECTION LOGIC IS CHECKED BY 


TS READY FOR PART -3 OF THE DRIVE pear apt 


ING I a ARTING WITH 
psi L L fc AND in mente et TENG. THE 
WILL BE KEPT SMALL LITATE SCOPING L 
SHEEECAUT I ONE 
TINS IMTS PRDeree RE WU 8 END OF A PASS, 
READERS IN THE DISK CARTE DGE IN AN 
INED STATE. 
REQUIREMENTS 
HARDWARE 
THE FOLLOWING HARDWARE IS REQUIRED TO RUN THE DISK DIAGNOSTIC: 
POP-11 


16K MEMORY 

KW11-L OR KW11-P CLOCK 
CONTROLLER (RK611) 

1 10 8 ORIVES 


NOTES: 1. IF einer gf eR DHE TIMING 
BEGINNING. oF THE “wit Re hae 


2. THE PROGRAM CAN WORK OFF EITHER FORMATTED OR 
NON-FORMATTED PACKS. 


PRELIMINARY TESTING & PROGRAMS 
THE RK611 DISKLESS CONTROLLER DIAGNOSTICS (ALL PARTS) SHOULD 











3.0 


3.1 


3.2 


FIRST RUN SUCCESSFULLY FOLLOWED BY THE RKO& DRIVE DIAGNOSTIC- PART 1. 


PROGRAN CONSIDERATIONS 
POP-11 FAMILY COMPATIBILITY 


THIS PROGRAM USED BY THE PDP-11/04,05S, 10,20, 
34,35,40,95,50, 8 70. 


IT IS COMPATABLE WITH THE LSI-11 INSTRUCTION SET AND CAN TEST 
THE RKOG ONLY IF THE DRIVE CONTROLLER FOR THE LSI-11 IS 
DESIGNED TO BE DIAGNOSTICALLY COMPATABLE WITH THE RK611. 


XXDP 
Pa on ne i ae ae 


CHAIN MODE OPERATION (MONITOR) 


3° BUSS AbORESS & EeNTROLLER INTERRUPT VECTOR IS 
z: eet tate in Te “DRIVE PRESENT’ CONDITION WILL 
NOTE: THE DRIVE PRESENT CONDITION IS: 


e: T PORT SELECTED 
: Py era ON 


DUMP MODE OPERATION (MANUAL ) 


3. NPUT DI F FROM , 
° I THE TOR_IS rush GIVEN 
Me yO : PACK IN WITH A TCH 


ACT/APT 
THIS PROGRAM IS ACT COMPATIBLE. 





IT IS APT 










OMPAT TO EXTENT THAT APT HOOKS WILL BE IN THE 

SRE RAN TWILL LORE THRU THE "UPTON I ACE’. 

FOR OTHER INTERFACES, APT MAY ONLY LOAD 8 START THE PROGRAM. 
I.£. LOAD & DUMP MODE. 


AUTOMATIC MODE (MONITOR) 


3: ne Buss AORESS & EBNFROLLER INTERRUPT VECTOR 1S 


3. IVES IN THE "DRIVE PRESENT’ CONDITION WILL BE 
9% Feerep 
















NOTE: THE DRIVE PRESENT CONDITION IS: 


D. DRIVE READY INDICATOR ON 
NOTE: SEVERAL APT CONSIDERATIONS ARE STILL TO BE DEFINED. 
DUMP NODE (MANUAL): INPUT DIALOGUE IF STARTED FROM 220. 


3.4 DUAL ACCESS 
THIS PROGRAM WILL NOT TEST OR SUPPORT DUAL-ACCESS. A DRIVE 
Feetree aT Oe. MUST BE SWITCHED TO THE PORT UNDER 
0 ON WITH THE OTHER PORT. 


OP, Fee ee) MEL SE DRCPORATED BY 8 SEPHENIE PROG 
AT A LATER DATE. 


3.5 MEMORY MANAGEMENT 
He SoSH SFR HP EES S15 
3.6 PARITY CHECK ENABLED 


IF THE MEMORY PARITY CHECK OPTION IS AVAILABLE ON THE SYSTEM, 
THE PROGRAM WILL RUN WITH MEMORY CHECK ENABLED. 





3.7 BAD SECTOR 





















Ve W WITH i Fate GOL 
Unvoremtin CONTAINED on PW IWGen sic, tend 6. SPRINTOUTS 
3.8 EXECUTION TIME 

THE EXECUTION TIMES SHOWN BELOW ARE BASED ON THE POP 11/50. 


TOTAL TIME: 2 MIN, 4O SEC 
A BREAKDOWN OF THE MORE LENGTHY TESTS ARE SHOWN BELOW: 


TEST 20 DRIVE OFF TRACK 45 SEC 

T Ror TIONAL TIMING 1 ee 
TEST 24 MAX SEEK Irs 15 SEC 
TEST 26 137 tonite IMES 10 SEC 
TEST 27 MAX VEL TIMES 1S SEC 


3.9 FAULT ISOLATION 
FAULT ISOLATION WILL NOT BE PERFORMED FOR THE FIRST STAGE 
BUT WILL BE INCLUDED FOR THE SECOND STAGE RELEASE. 
3.10 ERROR CORRECTION AND FAILURE RATE ANALYSIS 
THIS PROGRAM WILL NOT DO ERROR CORRECTION OF FAILURE RATE 
ANALYSIS. 
3.11 DEFAULT UNIBUS ADDRESSES & VECTORS 
THE FOLLOWING IS A LIST OF ALL DEFAULT ADORESSES 8 
VECTORS OF ALL HARDWPRE TOBE USED 8 THEIR MENORY 
ADDRESSES THEY CAN BE CHANGED 
LOCATION DEFAULT CONTENTS 


1 

INTERRUPT VECTOR 1 

PRIORITY | 

CLOCK 1 
P-CLOCK i 
| 

1 





ives 77560 
Tt BaMTeR gramus rec i77ee8 











4.0 OPERATING PROCEDURE & CONTROL FUNCTIONS 
4.1 PROGRAN LOADING 

BSE PSE PERSE EE UA TEI 
4.1.1 LOAD THE STARTING ADDRESS (SEE SEC 4.2). 


4.1.2 SET SWITCH REGISTERS AS DESIRED (SEE SEC 4.3). 


4.1.3 SET eT Oe TesTeD IN A TECK DISABLED, DRIVES wee THE 


NOT 0 Ee HAVE 80TH 


NOTE: THE DRIVE WILL NOT RESPOND TO THE *START SPINDLE’ 
Connor THe RUN/STOP SWITCH IS IN THE *STOP’ 


4.1.4 PRESS START’ 
THE PROGRAM WILL IDENTIFY ITSELF AND WILL BEGIN A 


oy ae id THE OPERATOR TO DETERMINE DRIVES TO BE TESTED 


iefep 6 Cc TBE FOU 
Baie ors | eae Cee moe 





a ee ee ee 





STARTING LOCATIONS 
LOCATION 200 - STARTING ADDRESS TO DEFAULT THE BUSS 

CONTROLLER INTERRUPT VECTOR 

BR BT TION AL DRIVES IN THE "DRIVE PRESENT’ 

















NOTE: THE DRIVE PRESENT CONDITION IS: 


LOCATION 204 - SAME AS 200 START BUT BYPASS WRITE TESTS. 
LOCATION 214 - SAME AS 200 START BUT BYPASS TIMING TESTS. 


LOCATION 220 - STARTING TO INPUT os hee 
TR 


LOCATION 224 - SAME AS 220 START BUT BYPASS WRITE TESTS. 

LOCATION 230 - SAME AS START BUT BYPASS TIMING TESTS. 

IMPORTANT : aiid OU ae 4 TE poe 4, sf 0 » ACT/APT 
4.3 SWITCH REGISTER 

THE SWITCHES ARE USED TO PROVIDE CONTROL FUNCTIONS. 

SWITCH FUNCTION 


1S HALT ON 


L 


4.3.1 


4.3.2 


4.3.3 


4.3.4 


4.3.5 


4.3.6 


4.3.7 


4.3.8 





JOl 


Peron resatae ON QN ENCOUNTERING AFTER TYPING OUT 
AND PERTINE PNFORNET TOA IF Tk nee 
NUE” RESTORES NORMAL OPERA OPERATION: OF THE ’ 


SW< 15> 


SW< 14 


RS SPRY AP B, ETELLNGL 18 ER Bt 


SW< 13> 

THIS SWITCH INHIBITS ALL ERROR MESSAGES. NORMALLY USED WHEN 
LOOPING ON TEST (SW14) OR LOOPING ON ERROR (SW9). 

SW< 12) 

THIS palres grsses A GIVEN DRIVE AFTER 20 ERRORS HAVE 

BEEN DETE 


SW<11> 


Fiksr aos, Ean SUBTEST 1S\ ITERATED & 


TIMES 
tei ING Mey SUITCH INHIBITS 
pt ee sb Tha QUICK EK PASSES CAN BE 


SW< 10> 
RINGS A BELL ON ERROR. USEFUL WHEN ERROR TYPEOUT IS INHIBITED. 


SW<09> 

THIS RPORS. IF THe B vies ne eaTEST AN ERRORS ith wa an 
INNING OF Teel 

SW< 08> 


THIS SWITCH IS USED TO SELECT A PARTICULAR TEST (AS PER 
SW<00-7>) FOR EXECUTION AND SUBSEQUENT LOOPING. THUS IF 






KO1 













Se ACS ben 


4.4 *SOFTWARE’ SWITCH REGISTER 


eae eas 
Here g: 


THE "SOFTWARE’ SWIT 





ITCH ; ROUTINE: 
SWR = NNNNNN NEW = 
Epo TINE SuTOH SETTI RE STON 
SE ai i nav Be 
REGI 


A ais sui ne B ieetit Phe Pena 


4.5 INPUT 0 DIA 


IMPORTANT: FOR VARIATIONS OF THE ABOVE, SEE XXDP, ACT/APT 
CONSIDERATIONS IN SECTIONS 3.2 & 3.4 


4.5.1 DRIVE SELECTION 
THE REQUEST WILL BE: 





4.5.2 


4.5.3 


4.5.4 


LO1 


DRIVES TO BE TESTED: 


fe aT Teta coe TO TEST ALL DRIVES 


THE OPERATOR CAN ALSO TYPE IN THE SPECIFIC DRIVE NUMBERS 
TO PE TESTED, SEPARATED BY COMMAS & TERMINATED BY A CARRIAGE 


E.G. DRIVES TO BE TESTED: 1,2,4,6 
IMPORTANT: CONSIDERATIONS ON SEETIONS 3.26 So 


BUS ADDRESS 
THE REQUEST WILL BE: 

TYPE IN BUSS ADDRESS IF NOT 177440 
THE DEFAULT IS A CARRIAGE RETURN 


CONTROLLER INTERRUPT VECTOR 
THE REQUEST WILL BE: 

TYPE IN CONTROLLER INTERRUPT VECTOR IF NOT 210 
THE DEFAULT IS A CARRIAGE RETURN. 


EXAMPLE OF PROGRAM DIALOGUE 
THE EXAMPLE SHOWN IS FOR A PROGRAM STARTED AT ADORESS 220. 
ALL OPERATOR RESPONSES ARE UNDERLINED. 


UNIBUS RKO& DRIVE DIAGNOSTIC 
MAINDEC-11-DZR1-8-PB 
DRIVES TO BE TESTED: 1,3<CR> 


TYPE IN BUSS ADDRESS IF NOT 177440 <CR> 


TYPE IN CONTROLLER INTERRUPT VECTOR IF NOT 210 <CR> 














WILL TEST DRIVES: 


DRIVE 1 
(THE REST IS IDENTICAL 70 THE EXAMPLE SHOWN IN 4.6 BELOW) 





4.6 PROGRAM EXAMPLE 


THE FOLLOWING IS AN EXAMPLE OF A PROGRAM STARTED AT THE 
DEFAULT ADDRESS (200) & WITH 2 DRIVES ON THE LINE. 


UNIBUS px DRIVE DIAGNOSTIC 
PART 

MAINDEC-11-DZR6I-B-PB 

ou TEST DRIVES: 














DRIVE SERIAL NO. CCC 
CARTRIDGE SERIAL NO. DDD 


END PASS #1 








WILL TEST DRIVES: 


DRIVE SERIAL NO. CCC 
CARTRIDGE SERIAL NO. DOD 


po en ae ee ee 


5.0 
$.1 


NOL 


END PASS #2 
(ETC) 


THE ABOVE ASSUMES NO ERRORS DETECTED. 
THE NUMBER OF PASSES IS DETERMINED BY ACT/APT/XXDP 


INPORTENT: ESNSIDERATIONS IN SEETIONS 3.86 3-30) 


DRIVE DIAGNOSTIC FUNCTIONAL DESCRIPTION 
GENERAL 
A. WRITE TESTS 
DASE TESS RAGaS® Aalbdnt SL."UErREW"BeeO RE™ 
SPIRAL WRITING. 
B. SERVO & SPINDLE TIMING TESTS 
TESTS CHECK é L & INDEX TIMING, 
ALSO MIN, fax apetid BVERAG BEEK TT thes, MAX VELOCITY 


TEST DESCRIPTIONS 


LELELELE RE RLEL LALLA ELE RE ALLEL ELE 


JEHBIHHHHEHHEHHHEHHHEHHHEHHEEHE 

BASIC CONTROLLER TESTS, SIZING & SETUP 
rtvrrrreMrtir Mirt iri er titMerettett ttt ttt tT ttt tt tty 

TEST 1 REFERENCE ALL CONTROLLER REGISTERS 


THIS TEST VERIFIES THAT ALL THE CONTROLLER REGISTERS 
rn Bs ae Bat THE ot 0 BE ACCESSE we 


A TIMEOUT TRAP W AN ERROR ME 
IN THIS TEST WILL Reg T ell. ABORTING ALL OTHER’ 
STS AND JUMPING TO "END 


TEST 2 SIZE THE BUSS 


THIS TEST IS ENTERED ONLY IF ’DRIVE SELECTION’ IS DEFAULTED 


















Srna CDN Te Rea 
C . ie RAED OIF ei T Voit 
i ue Ae 


TH T IS B12 


F saree 
Aven CHECK 
we tr “BvrasteD WILL 
ne of aT 


rb ONY, | It WAS aay eo tor 





FIND NEXT DRIVE TO BE TESTED 

ee ett THE NEXT DRIVE PRESENT & PUTS THAT 
THROUGHOUT THe FOLLOWING in Ly, DRIVE TESTED IS 
THE DRIVE WHOSE 


PRINT ORIVE SERIAL NUMBER 
THI ed ub 3 VE_SERIAL # FROM MSG A, WORD 11 - 
IN BECTRAL E18 PERFORMED ON Tre IST PASS ONLY 


SET VV WITH PACK COMMAND 
IF VV IS RESET, THE PACK COMMAND IS USED TO SET IT. 


a see mation teak LAP CUP ls 


Bo De DS el 


BIG GID aGs eta RAE etd fe Bn: Elta et 
IF BSE INFO CANNOT BE READ, IF AFTER READING THE BSE I 


- 













Te DETERNINED THAT AN ane earnoce IS 5 ut 


FUTURE FORWAT AND. READ-MRIYE TESTS, MILL BF ByPaS 
THI s Done TROY sult Be Bx AN BCEGNMENT PACK BY WRITI 


THE PACK SERIAL # IS TYPED IN OCTAL & FOR THE FIRST PASS ONLY. 


FEFFFSLE SELLERS LELLLSLE SALE LLSLELELATA HELL LESLALELELALAEREA KALLE LE 


WRITE TESTS 
eRe RERPEEREELESEERASHEEREE REESE REE RETR SE ERE 


TEST 10 BASIC WRITE DATA TEST; 1 WORD 


nas Testy ee THE Bre GIVEN Ioent ale ign oR TO wire JUST ONE WORD, 
ai WRITE COMMAND 1s Yssuep check 66 EOMMANDS ARE NOT 
PERFORMED. THIS SED, FeO 8 ST POSSIBLE SCOPE LOOP 


FOR A WRITE ERROR 


TEST 11 BASIC WRITE DATA TEST; FULL SECTOR 
THIS Prerclon a ABILITY snares DRIVE TO OLURITE vf 
& feb BYARD A FURTHER CHECK 5 PERFORMED 
Fe HOVE. 18 REPEATED FOR AN ALL ONES PATTERN. 


TEST 12 20 SECTOR FORMAT TEST 


DATA _IS WRITTEN ON A TRACK_IN ee ron FORMAT. 
MSG 80,81 CHECKED FOR ANY ANY ERROR ITION 


TEST 13 TEST OFFSET & RTC LOGIC 


THE ° 
THis Test, Ore KS THe RTC L oByer By vERIEY IN T THE 
3 IT (MSG A, Gos Resets S AND THE OFFSET REG 
Beco Te CY, RS ISD ee wo eur, 


ee T DRIVE CLEAR & SEEC TO SELF WILL NOT 


Tons IN BOTH DIRECTIONS ARE CHECKED 


ee eae ee 


wm enn ee oe . ——— = 










TEST 14 TEST READ DATA AT ALL HEAD OFFSET POSITIONS 


THIS TEST VERIFIES THAT THE a OFFSET LOGIC IS OPERATIONAL BY 
WRITING ALL 1’ pal TENS ON C ED Rin or . I 


pee genes Ree TIL A FRILL OE Aik : RILING NG QUT + AND om 
ea Ree eee le 


IF THERE ARE NO seu AT sag THIS INDICATES THAT 











OR B: The comet Polat ION TON OF 7 bIsc ACE, HEADS, R/W AMP 
Y GOOD. 
AN APPROPRIATE MESSAGE WILL BE TYPED. 


TEST 15 WRITE WITH HEADS OFFSET 
rte Tear VERIF Fary THAT WHEN ATTEMPTING TO 


THAT THE OFFSET WILL CLEAR 
veut WRITE 


MPLIED RTC. 
IS TE PERFORMED FOR MAX MAX NEG OFFSETS ONLY 


TEST 16 TEST CURRENT CROSS-OVER CYLINDERS 


py) TR 2 EET es ree eae ie He Poltulneumye 
YLINDERS X & Y IN THE FOLLOWING WAY: 


UITH Ri DATA PATTERN FILLING THE ENTIRE @ CYLINDERS. 


WRI ye TO VERIFY DATA WAS PROPERLY WRITTEN. 
fais IS SPERFORPED FOR ALL 3 HEADS. 


EYLINOER vi 64 isa ge S86 S20 364 


TEST 17 TEST HEAD SWITCHING TIME 
TESTS THE ABILITY TO SWITCH HEADS IN LESS THEN 10MS WHEN HEADS SPIRAL. 
1. sec TOR is Peer toe LOCATED AND A WRITE DATA COMMAND OF Sl2 WORDS 
KNOWS THAT THE DRIVE WILL NOT HAVE TO TRAVEL 









UT TON ver one FINDING SECTOR 2 


EO 
““ Arar ore uRITE, COMED i arte ie PERO 0; 10, 


SECTOR 0, NERD 1) A 
THE ABOVE IS REPEATED FOR HEAD SWITCHING BETWEEN 1 T0 2 
THIS TEST IS BYPASSED IF NEITHER L OR P CLOCK IS PRESENT 

















TEST 20 DRIVE OFF TRACK TEST 
THs Test as FOR SERVO OSCILLATIONS DURING SETTLING TIME BEYOND 





1. ite Y esi yf eI FORMATTED WITH IDENTICAL HEADERS 
s Le aati 
NEXT SECTOR TO CONE UNDER THE 


. oe HOW GPSELT B esone ne iss, 


IN THIS MANNER sta SEEKS ARE PERFORMED BETWEEN ALL MAJOR CYLINDERS. 
100 OSCI ARE PERFORMED AT EACH MAJOR CYLINDER 
BEFORE DOING THE NEXT CYLINDER 


SEE aE EEE 
SERVO & SPINDLE TIMING TESTS. 
JHHHHHHIHHHHHHHHHHHHHHHEEHHE 


JHIHIHHHHIH HIGH HIE HEE 
TEST 21 TIME BETWEEN OUTER LIMIT TO HEADS HOME DURING UNLOAD 


TIME IS MEASURED ATTN ASSERTING (APPROXIMATES REV & OUTER LIMIT) 
TO HOME ING. EXPECTED TIME APPROX SOOMS 


oR MaLock is PRESENT & tL Be TAOICATED BY A MESSAGE 


TEST 22 TEST LOW VELOCITY TIMES DURING LOADING 
THIS TEST ISSUES A START SPI 


eta etn hy ra he Bs IY 


LIMITS TO BE 








FOe 


TIME 1: TIME BETWEEN re NEGATING & TRACK FOLL OK ASSERTING 
EXPECTED TI xX SOO MS 


TIME 2: TIME BETWEEN OUTER LIMIT & INNER LIMIT 
T F ( X OUT MIT) 
tS SERED ER TRS FOUL seve cure cam 
EXPECTED TI SEC 


TIME 3: TIME BETWEEN INNER a & OUTER LIMIT 
SERTING (FROM ABOVE) 
TO REV Nett} R LIMIT) 
TEST 23 MEASURE ROTATIONAL SPEED 


THIS TEST MEASURES INDEX TIMING BY: 
A. CHANGE FORMAT TO 20 SECTOR & READ HEADER 


2. 
BCP PA EPRI it 


THROUGHOUT AN ENTIRE CYLINDER 
THE TIME IS THE AVERAGE OF 100 READINGS. 














TEST 24 MEASURE MAX SEEK TIME 
Pe a Re IME BETWEEN CYLINDERS O & 410 


IF Peritaaals NC IMT Cintrs 10 eee ert sree 


TEST 2S MEASURE MIN SEEK TIME 


IF Pgh tnt Po, a rae PRINTED 







ee Ce -—- —_— - - - 


G02 
TEST 26 MEASURE 137 CYLINDER SEEK TINE 


rus yu MEASURES THE AVERAGE SEEK TIME BETWEEN CYLINDERS 0 & 137 
TIME OF 100 SEEKS IN BOTH DIRECTIONS ARE PRINTED 


IF _NOT Fr ee TIN bn INITS TO a ye 4OMS 


TEST 27 MEASURE MAX VELOCITY OF HEADS 
THIS TESTS MAX aaa The he eet, 


plas ire, BE ic wc, 
ner, es, 


IF NOT Bite ete ciate ap Sek LIMITS TO BE SpPLied. 


+ 


PROGRAM Os NOT REQUIRE FORMATTED PACKS AS FORMATTING 
PERFORMED IN ANY CASE. 


LEAN UP’ “TEST 10 PUT THOSE CYLINDERS BACK’ To STANDARD 


FORMAT. 
ERROR REPORTING 


ERROR INTERPRETATION 
WHENEVER AN THe EON oul pears Tens 
AND 0 DATA PERTA ne Ate ASO. G1VEN 


CONTENTS. kc Bs cfle A Tre a oF 
Le oe CONTAINS A oe THIS 


fat Ps poe ee ae Cs 
RI TION 
oa (AE ares 
MESSAGES ARE N OCTAL. 


NOTE 


> a 











H02 


NO ERROR LOGGING OR OPERATION HISTORY IS PROVIDED. 





6.2 ERROR PRINTOUT EXAMPLE 


peeblogelinr 


RKCS1_ RKCS2 
Ph 190 fooa00 ate 000101 


— 

TEST NO. PC 

Be Ah Sin Pion Ble Bt 
120001 


eS ea RKMR2 ( AD) DID NOT READ'.BACK 
CORRECTLY THE CORRECT “ BE CONTENTS IS UNDER ° 


hea BO Oran ag ane EL) DTD DID NOT READ BACK CORRECTLY 
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ButeRy OF aa ARTING LOCATIONS 
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TAGS 
BASIC CONTROLLER oor ZING & SETUP 
ALL CONTROLLER REGISTERS 


ek aia OB DRIVE ee fest 


NFO & TYPE PACK SERIAL # 


ms te SECTOR 
ALL HEAD OFFSET POSITIONS 


ee 
nets 


nro 


Sab aNesa suena 


eras 
oan Said o 


NOU £WUe-O 


HC ER LIMIT TO HEADS HOME OURING UNLOAD 
DURING LOADING 


ie 


BRSSRSHBn 
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ie + fet et Sarge 
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Tit fee CND, MC, MD 


SDEFINE SYSMAC MACROS 


Ret “Hester aterm eae eat 
cS be PTR, ae tt, 13, ,11,10,9,8 


“ IEOPYRI jt * DRIVE DIAGNOSTIC PART 2 


; #DIGITAL EQUIPMENT CORP. 
jarWYTOMD, MASS. 01754 
;¥PROGRAM BY GARY PAPAZIAN 


am PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC 
5 HPRCKAGE (MAINDEC-11-DZQAC-C1),MAR 24, 1976. 
] 


-SOTTL OPERATIONAL SWITCH SETTINGS 


is SUITCH USE 

¥ 15 

3% 14 Looe PON Tes 

i 13 NHI TYPEOUTS 

i 12 T ORIVE ACTER 20 ERRORS 
3% i ae AN 

i 9 LOOP ON 

ty 8 COOP ON TEST IN SWR<7:0> 


SUMMARY OF STARTING LOCATIONS 


204 PRREVETERS & BYPESS URITE TESTS 
gi Peet Pomeee TERS & BYPASS TIMING TESTS 


ce Paeeeiis Ba Yh 


A 


Seaoegeess® 
sal 
FF 


SAS ELIE 


001100 





HBBESFRIONHASSSIRR IGS IaIIAPZIVSSoUEFHIGHZ SSSR! 


pa 
000300 
000340 
100000 
040000 

1 

1 

101 

102 001 

103 000400 

im 000200 

as 

108 000010 

109 000004 
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-SBTTL BASIC DEFINITIONS 


QINITIAL | SS OF THE STACK POINTER ##% 1100 42% 
EQUIV , ERROR ;;BASIC DEFINITION OF ERROR CALL 
“EQUIV IOT; SCOPE :;BASIC DEFINITION OF SCOPE CALL 
p ANISCELLANEOUS DEFINITIONS 
T= Fae mh ZONTAL TAB 
Kp 
CRLF= 200 FE TURIN FEED 
Fauty ie PabtcSaon St 
§ = s STACK LINIT REGIS REGISTER 


PIRQ= 177772 


Batce: 197870 pees Pig socs 


STeR REGISTER 


-#GENERAL PURPOSE REGISTER NIT 
RO= “0 ER PEE RAL G STER 
Riz %1 :GENERAL REGISTER 
Rez x2 >:GENERAL REGISTER 
R3= %3 33 G 
RY= “4 33 G 
RS= %S FS G 
\ ns + RECTSTER 
-EQUIV Ae, SP He I 
“EQUIV R7,PC ::PROGRAM COUNTER 
s¥PRIORITY LEVEL DEFINITIONS 
Pro= 0 ss PRIORITY 0 
PRi= 40 33PR TY 1 
PRe= 100 L#PRIORITY 2 
PR3= 140 ;;PRIORITY 3 
PRY= 00 s SPRIORITY 4 
PRS= ;;PRIORITY 5 
300 PRIORITY LEVEL 6 
= 340 >:PRIORITY LEVEL 7 
je "SUITCH REGISTER” SWITCH DEFINITIONS 
owl 100000 
SwWi4= 40000 
Sul3s 20000 
Sl I 
aie 
1000 
Swos= 400 
SWO07= rtrd 
Bee 
SwO4= 
Swo3= 10 
SWO2= 4 


MO2 
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MACY11 27(732) 


B2RIB.P1” BASIC DEFINITIONS. 


eo fe fF @B eB ef & & 


Bad SERIE 


>>> > >>>>>>> 
CU EG 0-40-44 4 bs he tt 


9 33333033 


NITIONS (BITOO TO BIT1S) 


nee SSS opt onc 


SAPAGUOAR BSE 


Peeeeeee ee 
—aenheane u's 


PEBEEeE sss 


O44 4 tt tee 
TU—-MOMMOOMOOOM 


wy tko>>>>>>>>> 
(aienioniantanionLonton) 


—— Hee ee aaaaaaasaa 


O44 0 4 4 4 4 0 4 0 0 a Os 0 a ad a ld 





T) ##SCOPE## 


GAL INSTRUCTIONS 


THER 
LLE 
(BP 
TRAP ( 
TOR TRAP (EMT) ##ERROR## 
TRAP 


‘TTY PRIN 


i SEROGRAN INTERRUPT REQUEST VECTOR 


-SBTTL RKOG CONTROLLER REGISTER DEFINITION 


TIME OUT 
arta 
pirigs 
ee 4 
ee " 

TTY KEYBOARD VECTOR 


C “CPU” TRAP VECTOR ADDRESSES 


uae 
ek 
a 
Hite 
TKVEC= 
PIROVEC=E4O 
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QaUF NL ORATOR SARA ASST HTT PPS PT RANA RASS RBS 


eh ie Rowe Keome Keme tee Ree Roe Roe Cae Roe ROE Doe Ree Roe eo ne ra ern ere ke bebe ee re rey 


hh het mt He on Be mtd He tee 


eee er ee 


S 
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TER DEFINITION 
; SBASE=177440 
CSi=z 0 ; AND STATUS REGISTER 1 
= 
Ress § BOC abpRres REGISTER 
RKDR= b DESIRED TRACK SECTOR REGISTER 
io : 43 TA REGIE TER 
14 3E GI 
RKASOF= 16 _ SATTENTION AND OFFSET REGISTER 
sDESI INDER REGISTER 
1s MAI REGISTER 
RKNRe= inal REGISTER 2 (MESSAGE LINE A) 
> MA ‘ E REGISTER ite SSAGE LINE 8) 
KEEP i: ce Eee pa Tiron nt 
.SBTTL CONTROL AND STATUS REGISTER 1 BITS (RKCS1:0) 
; DRIVE COMMANDS 
SELORV= 1 ;SELECT DRIVE (GET STATUS) 
PACK= *PACK ACKNOWL EDGE 
CLEAR= :DRIVE CLEAR 
UNL OAD= : 
SPL= 11 START SPINDLE 
RECAL= 13 j RECAL [BRATE 
QEESET= 1 ?OFFSE 
= ; SEEK 
RDDATA= *READ DATA 
WRDATA= WRITE DATA 
3 READ HE 
4 iWRI TE HEADER AND DATA 
WRICHK= 31 ;WR CHECK 
GO= BITO GO BIT 
: BIT : ENABLE 
Y= : READY 
ei: EL ae Gees aH Ip 
= e 
ote ITiO ; VE TYPE (O=RKO6) 
CT0= BITL ; CONTROLLER TIMEOUT 
CFMT= Tle :CONT IVE FORMAT (O=22 SECTOR, 1=20 SECTOR) 
SPAR BiTL3 iSERCON PARI RROR DETECTED BY CONTROLLER 
CERR= Btrie + CONTROLLER ERROR 
CCLR= BITIS ‘CONTROLLER CLEAR 


-SBTTL CONTROL AND STATUS REGISTER 2 BITS (RKCS2: 10) 

“te 7 1 ; MASK ron DRIVE SELECTION CE arts 0-2 
els BIT ‘BOS AbOReSS INCRENENT IMTGIT 

SCLR= 8B ; SUBSYSTEM CLEAR CON 


IN8] 
TROLLER AND ALL DRIVES 





BO3 
“satus Recrstek S'irs Axcsesioy © (O38 PAGE © 


eh io 
Paes i fed te 
- lA iUNTEUS Nt DBLVE, 
ee WE Sete 


-SSTTL ERROR REGISTER BIT DEFINITION (PKER: 14) 


Fs BITO i cA FUNCTION CODE 
aXe Bite : ECUTEBLE FUNCTION 
DRPAR= ait3 sR ‘ CTED SERCON PARITY ERROR 
a: Ce 

C 18 : OWRe ERROR 
COEs ! sCYL 
IDARE= TiO 31 OI : HEAD/CYL 

= Tll : ,oee 
OYEs tie ;DR IMI ERROR 
OPI= ITl : TION ¢ ) INCOMPLETE 
Dex BITS ‘DATA check 
SBTTL STATUS REGISTER BIT DEFINITION (RKDS: 12) 
ORA=  BITO ile pL SONTROLLER IS SET IF 
OFST= IT 
Delos | BITS 
DROT= a OFF TRACK 
We BI a 
DRDY= 
DpT= ite ait TYPE (O=RKO6) 
a a i,m pares 

T14 is VE ST CHANGE 

SVAL= T1S TATUS VAL 


LSBTTL MAINTENANCE REGISTER 1 BIT DEFINITION (RKMR1:22) 
> ;, MASK 
> da etry te PARITY ON SERCON MESSAGE LINES 
Ms te iP ee TOR PULSE 
= 
tg 
® 


MIND= ;MA eer 
me He IBINIRERSE StSte sem on 
BIT10 ;MAIN ODED BRITE DATA 





SEG 0007 








G2 


I Pll 


Pistia etn Rianne tt Stas ica ey 





WWWWWWGWIIts) 
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TT DEEINTT IaH (RKMR1: 22) 
Ped ie Pee : sat10H 0 A OR WRITTEN 
ua YoaT= = BIT ieiTE are 
T1S : GATE 
.SBTTL DEFINITION OF DRIVE STATUS BYTE OO MESSAGE A ‘RKMR2:34) 
PRRs BITS ;DRIVE AVAILABLE 
178 i UME VALID 
| BEI Fie cose 
“Poni ig :DRIVE FORMAT 
[OFF Hi : OFF ON 
“MRL Ti *WRI 
p. SPIN= Tl SPI ON 
p.PI Bits sPOSt ING IN PROGRESS 
:05C= BITI4 :DRIVE STATUS CHANGE 


DEFINITION OF DRIVE STATUS BYTE O1 MESSAGE A (RKMRE: 34) 


.SBTTL 
. TFOK= BITY s TRACK FOLLOWING OK 
‘ee is ae 
‘ae B12 aon ITER 
Piss Bitio 
-REV= BITI1 $ 
ee it ies LOOM, 
-UNLD= BITL4Y sHEADS UNLOADING 
S88 DEFINITION OF DRIVE STATUS BYTE 00 MESSAGE B (RKMR3:36) 


Pig DISK ADDRESS ERROR: HEAD/CYL 


;ORIVE FAULT 
DR TION CODE 
;ORIVE CTED SERCON PARITY ERROR 


Sasa 


a 
oe 


SK TiO : I 
ne tH ; LOCK 
: i: Hg : TOP TRACK 
“UNS= BITI4 3R/W UNSAFE 
.SBTTL DEFINITION OF DRIVE STATUS BYTE 01 MESSAGE B (RKMR3:36) 





Bacon Bite iat ces CURRENT AND NO WRITE GATE 
“WGAT= Te ren AND NO TRANSISTIONS 
‘HDFL= 
"MHD= BITE SELECT 
-XERR= BITS ee 
‘TIB= BITIO :TRIBIT ERROR 
D.PLO= BITII 3PLO ERROR 














UNIBUS RKO& ORI 
DZREIB.P11 





HUE § bet Et tro ici 





VE peer aae 


NITION 
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DRIVE STATUS BYTE 01 MESSAGE B (RKMR3: 36) SEG 0009 
D.NMOV= BiTl ;SEEK_AND NO MOTION 
D.LIND= BIT! ;LIMIT DETECT ON SEEK 
D.SUNS= 8IT14 ;SERVO UNSAFE 










-SBTTL COMMON MASKS AND OTHER BITS: MESSAGE A (RKMR2: 34) 


M.ORV= Prot CODE repel ebyies 

M.C Fs ‘ "TE 10, 

M. ROEn Dier BYTE 

M. VE SERIAL &, BYTE 

.SBTTL COMMON MASKS AND OTHER ore, MESSAGE B (RKMR3: 36) 
M.D: 3 

ALON aed SIGN "10 _- 
M.SECT= ae ; ae CTOR AST” Byte BYTE 11 

MN. 7000 : HEAD TVECODE "BYTE 11 
M.PAR= BI iS :PARITY, MESS A/B, ALL BYTES 
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B (RKMR3: 36) 


orarn 8 7 .+2,HALT™ 
MPROPERLY LOADED VECTORS 


SSOFTHARE SMTTCH REGISTER 
STARTING ADDRESS(ES) 


SSTART ;;JUMP TO STARTING ADDRESS OF PROGRAM 


aay 


; INPUT ALL PARAMETERS & START TESTING 


# SAK 8e 


0.00T sENTER OOT11 
-SBTTL ACT11 HOOKS 


oot Penis Ot ae ee ee 
HOOKS RE REQUIRED BY ACT1 
$SVPC=. ;SAVE PC 


246 
=~ ss1)SET LOC.46 TO ADDRESS OF SENDAD IN .SEOP 
: 100000 


;;2)SET LOC.S2 TO 100009 
3; RESTORE PC 


.SBTTL apt BLOCK 
: oRELSESESEEE REESE APE SRS ESSAL LASSER EERERESL ERS SESS AKERL EK RAES 
;SET LOCATIONS 24 AND 44 AS REQUIRED FOR APT 
¥ RERAGEEAERELEALEREEELRR SLRS RESERE LALA LEE ELASE REAR LEERRA EE 
Rratt fo BOtNT TO START OF PROGRAM 
NT 10's APT INDIRECT RODRESS PNTR. 
ESET LOCATION 
RHESRERKETKEESRLKRRHRSLE 


JHE HEHHHHHEHEE 
a ae ara BLOCK AS DEFINED INT THE APT-POP11 DIAGNOSTIC 
’ 


OR: “HOR frat + TORE BERN PART MAILBOX (BITS Gels) 


STSTM: .WORD 120. ;;RUN TIM OF LONGEST TEST 


: 
2 
E 
300 
8 
p 
ef 
sa 
: 
: 
3 








SEQ O01! 


FO3 
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-Pll PARAMETER BLOCK 


(QUICK VERIFY) 


EACH ADDITIONAL UNIT 


; am 
ShAIL/ 


so Be bow 


SPASTM: 


ae ss 
men me ee a ee se ee ee a ee $e ee ae ee 
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ee ee a on ee os 
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a*,Y 


EREVERENEE ESSRREVSRPNBST 
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ole = = - = 
S888888S8S88 88888888 888888S8888sssssssssss 


Fe Bae ae Rn Bs be Bt he 9 FH BO 2 HB bt Oh Bt Bt he ne Bo he Pat Dt pee Be fan Be a 


SLEFTE RPE SEGRRS HAG SE AFR Soe AS SRR POR META TOR TONS 
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SEO 0012 


-SBTTL COMMON TAGS 


UHHHH HHH H HHH HEHEHE HEHEHE 
iinas RES IRetHe Poncaaa. VARIOUS COMMON STORAGE LOCATIONS 


oe 1 
scntac: “20° 


3;START OF COMMON TAGS 


3 ae a 
ae ia 


1 AMIENS MORE BIST 
EEE OE CALE 


ame 7 


: + OO 
88 
=N 





el i 


- LEELA ELLE LAE SLALLELELLELLLELLELELESEL ELLE LLELELEEALERARRERAEE 


aft, ;;APT MAILBOX 
SMSGTY: .WORD AMSGTY ;;MESSAGE TYPE CODE 
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in Pll X-ETABLE SEQ 0013 


~ 


BES ES RAT RR SASE IRR SRRER IIIA IIISSS Se 


=n 
m 
w 
2 


furur 


Ebes Gece 5 


be 





RBS 


mea FE Ae rae pe 
ina 
a 


ne: 
ra 
= 





;# Sil 
iS , 11/2003, 11/40=04, 11745205 
: Pe aera 
: Ege 
1: ANANSI! ; ;HIGH HLS. BYTE 
: AMTYP é 
i. i Ev * te > (HIGH BYTE) 
: feed 
HIGH ADDRESS, BLK 
SnrORI a i =3 BYTES, THIS WORD AND LOW OF “TYPE ABOVE 
33 DORESS .M. 


ren riveree 





ee ee oe 


Se 
Don wr 
+ 
DO VHNE 


4 
gecesesdessses * 


+ 
st 

_—— 

Wrur-O 


S s ay 3% ye PLN 
ww 
~ 


POOOOOOOOODOOOO0OWZz 
<t 





GAT O— Coes ce oe co ce ce ce ce ce oe oe oe 88 oe 
ee es se se ee ee oe © 


SERRE 
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MAILBOX-ETABLE 


SDOWI4: .WORD ADDW14 ;;DEVICE DESCRIPTOR WORDs14 
SDOWIS: .WORD ADDWIS ;;DEVICE DESCRIPTOR WORDSIS 


BERET BEER emer vcr 
pete svamus fee 
Poet bee Status REE. 


;L-CLOCK INTERRUPT VECTOR 
;P-CLOCK INTERRUPT VECTOR. 


;MEMORY PARITY VECTOR 
;MEMORYB PARITY OPTION 
;PC FOR MEM CHECK ENABLE TRAP 


31 cos seo srnat NO DEFAULT 


:1 FOR START 
PREY 
SFLAG FOR PRINTING OUT 1ST PROGRAM TITLE 


SCORIVE-ORIV?) OF THE DRIVE TO Be CHECKED NEXT 
>FROM Bye : 


310 CYL 


5 x 
5 AS 


ae 


eee 

“7 
pgee>” sooces © § Senceecs © cose “35 55 S 
af 8 


au! 


3 
3 


= 


” Be 


RUNEER TO. COUNT OFF FRACTIONAL SECOND 


0 SNOIEATE TIME IS UP 

;SECTOR 

: I secten 

: 4 TOR 

3 SEC » RIGHT JUSTIFIED FROM RKMR3 


; TIMEOUT CONSTANTS 


a 


44 
— 
~ 


oeeae 
+++ 
eeee 


g 


: 


: 
5 
Q 
S51 
: 
: 
2 
: 
: 
: 





E 
= 


RRS R SRR RRO ics Un cons BSR EONS SEERA OR OTe ESS 
8 
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=e 
-— 
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PB bs Raho ee 
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ORIVE 
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tEURAENT ‘CROSSOVER TEST 


CYL: 


ie 
cis 
Hig: 0 USED IN TIMING TESTS 
Hire: p 
LPCNT: 0 LOOP CTR USED IN CALCLK 
LPTIM: 0 ‘LOOP TIME IN USEC 
SUM: ; FOR TIM 
an: ha Fe 
0 Hq ° ORDER FOR THHine Tee TEST 
Wl: Oo ACTUAL HEADER/DATA WORD 
We: 0 EXPECTED DATA WORD 
OFFERR: 0 ;SET WHEN WRITE CHECK ERROR ON OFFSET 
Le : # FOR FORMATTER ROUTINE 
FMTi: — >SHIFTED FORMAT FOR FORMATTER ROUTINE 
WOCNT: *WORD COUNT 
DATAO: ALL O°S 
DATAOL oo525 0101 PATT 
DATAL: 177777 ALL 1°S 


N 


EHEADER WORD FROM RKDB 


ree? 
a 
: : ; CANNOT BSE INFO WHEN SET 

LIMERR: sLIMIT T ERROR FLAG 
RUT: | “BCKH Ee: SPILLED. TER READ HEADER CHD 
SRTTAB: -BLKW 66. iecioe ger a8 TED Thoitine FORM 
pa: Bo i aie Be Us 
ROTAB: “BLK 256. iP PES AFTER READ “bata CMD 
INVCYL: HL. ;INVALID CYLINDER ADDR 

416. 


SEG 0015 


BaeiB.Pil APY MALLBO 


PREBRES Ia otal Sno CENCE SOM INN COO Se SaRES 


BEB SES 


005374 000740 


Be i B® 


C__PART 
Ace TRBLE : 
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480. 


ATTN: .BYTE 1,2,4,10,20,40,100,200  ;ATN O-7 RESP. 


-EVEN 
-LIST MO 


USE LOOP X TO OMIT SUBCLR 

‘che we, 

ad FoR Pc, SUBCLR 
ERROR 24 

“ENON LOOP 

eves of BRL, ESSE aD a 


sBecennoR CONDITION DESCRIPTION) 


aSTACK, SP ;RESTORE STK PTR 


;CERR AFTER SCLR 


ATTN OR O DRIVE CLEAR OR ANY IMPLIED SEEKS 


: NOTE: F CAN BE ANY BIT COMBINATION DESIRED 
a 


‘MACRO CKWD12 A,B,C,D,E,F 
gfKCSLCRS) ee 

at 
, nm mene a hie 


" 
Eon ing 


ISR PC, CKMR3 aaa MR3 
ERROR 8B MSG BO ERROR E 
MOV SCCLR, RKCS1(RS) 
HOY #1 By Rad () ;SELECT WORD 1 
abe 'D.CART!D.DOOR!D. BRHM!D. TFOK> , SBMR2 
Mee BGUGRHRS 
ERROR ;MSG Al ERROR E 
GER 6, CKMR3 
ZPROR ;MSG B1 ERROR E 


SEQ 0016 


SSEGRRLS BS 
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Pll MET BON CETAELE SEQ 0017 
‘ cokes 
‘a bN DESCRIPTION» 
@,8,C, 2D, E 
S1(RS) 
BEAT CRS ;READ CYL DIFF IN RKMR2 
i, f 
;CYL DIFF/OFFSET NOT CLEARED C 
A D: SR PC,RDCYLA READ CYL ADDR IN RKMR3 
ST YLADD 
os ERR CYL ADDR NOT CLEARED C 
716 E: . 
zi .MACRO DRCLR A 
7g MOV #CCLR, RKCS1(RS) 
71 MOV T Ames RS ;DRIVES 
718 MOV RKCS1(RS) jOR DRIVE CLEAR CMD 
71 MOV Tl ; 
opr re il faye DRIVE CLEAR CMD 
oer be rstATN :TEST FOR ATTN 
. ERROR 1S4 ;ATTN NOT CLEARED AFTER DRIVE CLEAR CMD 
.ENDM ORCLR 


;USE CALIB X TO OMIT CKWDl2 & CKWD3 


hae T 8 CYL ADOR REG 


i | t 
;SELECT WORD 1 - f 


3g 
3 


S8= 
ae 
D 
hie 

~ 
n 
— 


BASRTSS= SOENR TURE BRENTON S 


Zane g88 ees 
Rs 


Su4 * 3RTZ NOT SET DURING RECAL CMD 


UNTBUS RKD6 RKO ORIVE DIAGNOSTIC PAR PORT 2 MACY11 27(732) O1-OCT-76 10:38 PAGE 17 ane tae 
C: MOV T10 ; MEOUT 
—_ ERROR peat FIND ath RECAL CMD 
— CKWD12 Ba eaten re 76, <AFTER RECAL CMD» ,D.OSC 
\ DRCLR 
=NOM CALIB 


: 
: 
: 
fe 
775 
a 
778 
760 
761 
: 
i 
7893 
: 
: 
B04 


 A=WRHEAD/ <CFMT! WRHEAD> 
; USE WRHDR <A>,X TO OMIT CKWDl2 
a 


-MACRO WRHOR A,C,?D 


MOV #<AD RKCS1(RS) ;WRITE CMD 
MOV TSo000, TEMP *SETUP TIMEOUT © 
JSR act ;FIND ROY 
OR Y AFTER WRITE HEADER CMD 
GSTA GET SH STATUS 


BIT ectRR HS 
OR 201 


;CERR AFTER WRITE HEADER CMD 
+ iaeee ;ABORTING DATA TESTS 70 DO TIMIMG TESTS 


D: 
-IFB C 
oc CKWD12 277,267,300,¢70,<AFTER WRITE HEADER CMD>,O 


$ 
UGE ROROR <> x 10 OMIT CKWDI2 


*MACRO ROHDR A,C, 9D, 7E 


HOV Hira? 1(RS) ;READ 
MOV TS0000, 1 SETUP TIMEOUT 
ERROR S : Noe AFTER READ HEADER CMD 
IT ,HCS1 
174 sCERR_AFTER 
NSGOb * ABORTING ees OFS bo. DO TIMING TESTS 
IMP TIM 
D: Mov RKDB(RS) , (RO)+ ;1'ST WORD FROM SILO TO RHTAB 
MOV RKDBCRED’ (ADDS iS; WORD 





UNIBUS RKO& DRIVE DI T 
D2AGIB.PLI APY MAILED 


Suse een 


@MMWwMoOMMaM cma 
P-h-h & +h +b +> +p =p 
WOO NOUI-£ WIT 


OR 


Sa Auta EPS SEE REAM SC Ata atin 


a 
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X-ETABLE 
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A: 
-ENDM HDCHK3 


 A=TOCYL/FRCYL 


- MACRO 


222 § 


BIT 
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#OLT,RKCS2(RS) 
TAT 
1 ” DLT AFTER READ HEADER CMD 
MSG26 :ABORTING DATA TESTS TO DO TIMING TESTS 
TIMING 
C 
;FILLED BY CKWD12 AT A LATER DATE 
A 


ROHEAD, x 
RHTAB, FOCYL s CHECK WORD O ONLY, CYL# 
51 


, B=HEAD#, C = 0 FOR 22 SECTOR, 1 FOR 20 SECTOR 
A,B,C 


BA HEADS a at 
a EAD tHEADER” 
PC; FHDTAB ‘TABLE 


ENTER WITH CYL# IN RKDC 
7A 


K,RKCSI(RS) ; CMD 
er are" 


;NO RDY AFTER SEEK CMD 


TEMP SETUP T 
peopartoe : PEND artnet 

132 ?NO ATTN AFTER SEEK CMD 
SCERR, HCS1 , 

210 ;CERR AFTER:SEEK CMD 


SEG 0019 





RKOG oni 
Pid 


a2 


ttc at mma a retin 


www 0o 
0 oo ee 


OW LW 
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MAILBOX-ETABLE 


MACYI1 €7(732) 
-ENOM QKSEEK 


: ReWRDAT TA/<CFMT!WROATA 
jUSE WOATA <A>,x TO OMIT CKWD12 


‘MACRO WOATA A,C,°D 
kyr 
en 
: : ,HCS1 

eaz 
IMP TIMING 


! ReRDDATA/<CFMT!RDOATA 


D: I SCERR,HCS1 
BEQ a 
ERROR 14 
IMP TIMING 

E: 

If 

-ENOC 


SRBORTING DATA TESTS TO 
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SE3 9020 


iSetue TineouT 
NO POAFTER WRITE DATA CMD 
;GET FRESH STATUS 


SRBORTING DATA TESTS 1000 TIMING 


C 
52,23,53,25, ‘AFTER WRITE DATA CMD>,0 


[USE RDATA (AD, X 1 OMIT CKWD12 
"MACRO RDATA A,C, 7D, "E 

MOV 8<A> ,RKCSI(RS) ;READ DATA 

MOV TEMPL ; TIME 

JSR . : RDY 

ERROR 1 = NO AFTER READ DATA CMD 

isk PC, GSTAT : SH STATUS 

T 800K, HER 


Heo Fine DATA TESTS TO DO TIMING 


TIMING 


C 
EKuDLe 54,26,56,30, (AFTER READ DATA CMD>,0 
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X-ETABLE S&3 0021 


-ENOM RDATA 





0.00 
O—b-- 
0an~) 








R=WRTCHK/<CFMT! WRTCHK> 
3 CTED DATA FOR OUT . 
<A>, DATAO,X TO OMIT CKWDle 


* MACRO WRCHK A,C,D,7E, 7F 


SY HGuRHET STR (RELF 
ERROR 15° NO Y AFTER WRITE CHECK CMD 
PC, GSTAT GET FRESH STATUS 

,HCS1 


Ks 
‘3 


o- o-4 








ae 
a 
933 
g34 
5 BI WCE, HCS2 ;SEE IF WRITE CHECK ERROR 
MOV (RS) ,HOL rei Gt WORD FOR 7 FOR TYPEOUT 
#0 WOR ome Ck AGRINGT BSE. INFO 
a 2PFor 16" ‘ECE AFTER WRITE EM 
3 a! 
a E ERROR 22 ;CERR AFTER WRITE CHK CMD 
947 Es 
848 IF B D 
949 CKWO12 57,31,60,32,<AFTER WRITE CHECK CMD>,O 
St — 
Bs .ENOM = WRCHK 
Gey 
= .MACRO OFSET 7A 
MOV 
95g MOV eh sescree TA KCS1 CRS) citer set cH 
9g HOV 1100, TEP Setup TIME 
960 J eC 
1 ERROR om ROY AFTER OFFSET CMD 
3 oe peat GET WORD 0 
S65 ab PIP IP!D. SPINID. OFF!D.VV!D.DRA>, SBMR2 
6 JSR Ck MR2 
i ERROR Gg. KTR AO ERROR DURING OFFSET CMD 
% 
$70 GR BE CRHRS CHECK MR3 
31 ERROR 61 >MSG BO ERROR DURING OFFSET CMD 
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MAILBOX-ETABLE 
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a2 


SERRA ASRS REAR TORRES RATE ROR II 9995 


ETTON MEG 


+= 0 = bb =o 6 — & + Hdd © 


~ 


bs bo 2 pe Os fe 

O0do0o0000 

et et Stat ar 
ws 


= 


uJ 


SRRRISRES 
a gush guess = a8 Soottot 


ee ee eo 
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SEQ 0022 


acc RKCS1(RS) 
RKMRI(RS)  ;SELECT WORD 1 


an SPOK!D.CART!D. DOOR!D. BRHM!D. TFOK» , SBMR2 
PC, CKMR 
36" 3MSG Al ERROR DURING OFFSET 


Pe, cK 
;MSG 81 ERROR DURING OFFSET 


T5500, YerP1 ;SETUP TIMEOUT 
PC, FATT ;FIND ATTN 
34 :NO ATTN AFTER OFFSET CMD 


260, 261,37,40,<AFTER OFFSET CMD ,<D.DS5C!D. OFF> 









A,B,C 
PC, CALCLK ;CALIB TIME TO GO THRU ’LOOP’ 
RO ; ITERATION COUNTER 
are it HE MORO OF OF FOWARD SEEK ut 3 
fe geet i 

1+2 it WORD OF SEEK TIME 
PC, SUBCLR 

;CERR AFTER SCLR 

#7$ , SESCAPE 


#4 (RS) ;SETUP FOR CYL A 


125.1 CS1(RS) >SEEK CMD 
see FIND RDY 


131 *NO RDY AFTER SEEK CMD 

MT ;COUNT PASSES THRU LOOP 
PC, FAtT3 ;FIND ATTN AND STEP ’LPCNT’ 
132 NO ATTN AFTER SEEK CMD 
PC, GSTAT 





;CERR AFTER SEEK CMD. 
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APT MAILBOX-ETABLE 


S 
+ de 
“5 


Bah 


SS: LPCNT, STMPO ;FROM LOOP 
peat a La ;FROM CALCLK 
TMPO, STMP1 


a 22g 


RKDC(RS) 
6$ ;BR IF THIS SEEK WAS REVERSE TO CYL 0 


STMP1, SUM ;SUM UP FOWARD SEEK TIMES (LSB) 


SYnPS, SuNe2 ;MS8 


;CERR AFTER SCLR 
;SEEK TO CYL O 


;SUM UP REVERSE SEEK TIMES (LSB) 
;MSB 


;ALL_ SEEKS DONE? 
;BR & REPEAT IF NO TO CYL A 


;FOWARD 24 TIME 
;CALC & AVG TIME (FOWARD) 


;REVERSE SEEK TIME 

;SETUP FOR 

sAVGTIM INE 

sCALC & AVG TIME (REVERSE) 


jg Raa BRE Ga 888 8 


z 


» SCRLF 
SCRLF 
are NEXT TEST> 


@ Wess ys 


BE CPL HEAP RRP 


F YES 
; TEST NEXT DRIVE PRESENT 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
bt 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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Pil APT MAILBOX-ETABLE 

.MACRO OFFDIR A,B,C, 7D 
MOV R2, RKASOF (RS) 
BIT 8177, Re 
JSR PC, RDCYLD 
CMP wees 
Eaton D 

C JSR PC,RDCYLD 
ch R1,CYLDIF 

Q D 

ERROR A 

D: 

.ENDM OFFDIR 

TASB=ERROR # 8 CYL # 

*CBD=ERROR # & CYL & 

‘MACRO AVGVEL A,B,C,D,7E, 2F, 2G, 2H 

: MOV TSOO, TEMP! 

' art oT or 
BNE F 
DEC TEMP1 
BNE E 
ERROR Al 

F: CLR 


" eit PEON 


H: 
-ENDM AVGVEL 
-NLIST MO 


ME RAEI BE 


HCS1: 0 
HCSe: 0 
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;REFRESH RKASOF 
;8R IF NEG OFFSET 


;CHECK POS OFFSET 
sereet IN RKMR2 NOT = RKASOF 


;CHECK NEG OFFSET 


preee IN RKMR2 NOT = RKASOF 


; C A (NO i ae 
;CHECK BIT 7 (NO SHIFTING) 


;BR IF SET 


CANNOT FIND CYL B sh , 


;CHECK BIT 7 (NO SHIFTING) 


;CANNOT FIND CYL D 


TERS FOR RK61 GISTERS 
C’D FROM WROY ROUTINE. 

;HOLD RKCS1 

sHOLD RKCS2 





s 


OF b= Fb pS BR 


CL SBEIRRISVR=ALBIS aad ZIn-SSECEHLSR-ESSVRALONHKSSESFHESSA 


02 bo Dae Be ae Bae bas Pan Dae Sma ae Gene Pee be Dae ne Pe an Hse Pa an ae Pas Pe an fs se De Ps ens Pe Ds Pad Pe Pw ra fe Pd ne as nd nd ene ne Had nw Pe me Pe Haw Pew one 
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i BPR RKWC 


apse 


m 3383838 


FOLLOWING ARE “SHOULD BE” REGISTERS FOR THE ABOVE REGISTERS 


1 (eed BE’ FOR HMRe 


; TEMPORARY STORAGE. 


oe 


TEMP3: 

TEMP4: 

TEMPS: 

Feu THE FLAGS BELOW ARE CLEARED INITIALLY BY THE CLRFLG ROUTINE. 

3 
: ELAR = T WHEN IN DOP DUMP 

tee = ET HEN HEN Ih DOP CHAIN 

Beh: FLAG - zt en N ACT11 MODE OF OPERATION 
: FLAG - pean Loren By ow PAPER TAPE 

DRIVS: :CONTAI THe He NUMBER OF 

;THE FLAGS BELOW ARE SET TO 1 TO INDICATE THAT A PARTICULAR DRIVE 

31S PRESENT AND IS TO BE TESTED. 


;FLAG SET TO 1 WHEN DRIVE O PRESENT 


ay 


SERRERES 
JFAESN—S 





CLKF: sL-CLOCK FLAG FLAG 
: sB-CLOCK FLAG FLAG 

DOTIM: ;SET IF EITHER CLOCK PRESENT FOR TIMING TESTS. 

SIZFLG: ;SET IF DEFAULT DO SIZING IN TEST 1 


ee ie a ORE ROPER Shere PART 2 MACY 27(732) O1-OCT-76 10:38 PAGE 2S SEO 0028 





1193 .SBTTL ERROR POINTER TABLE 
i aTH s TOBLE NTAINS poe TION FOR EACH ERROR THA 
ll 2#L ire SITEMB. Pate ont] nDicates tl balcH 1 tTEH Pie bal 1s Is PERTINENT. ~ 
! pi “He sadn Pott 
i ;#NOTE2: CONTAINS INTERS. SEPT AINED AS FOLLOWS: . 
1201 3% _ Bane venoen 
1 ;# HPOInts 
1 3% T 3;POIN 
i DF : :POINT iF Bi a FORMAT 
1 
igi cusses SERRTB: 
;ERROR 1 : 
: Ene sDR # IN RKCS2 CANNOT BE READ BACK CORRECTLY IN RKMR2 
Tl 
isle pit 
14 
lel ERROR 2 
1 ;DETECTED MDS 
lel 1 
18 Tl 
1219 OF 1 
1220 
1 ERROR 3 
: ; ;DETECTED UFE 
1 Tl 
OF 1 
1 ;ERROR 4 
i eM? ;DETECTED DRA & NED RESET (WRONG PORT SELECTED?) 
DT1 
OF 1 
ERROR S 
i ENG ;DR PRESENT BUT NOT SPECIFIED BY CPERATOR 
1 Tl 
1 
j ERROR 6 
i ; ;DR NOT PRESENT BUT SPECIFIED BY OPERATOR 
1 Tl 
1 l 
1 ERROR 7 
: MLO ;ABORT TEST, COULD NOT REFERENCE CONTROLLER REGISTER 
OT1 
OF 1 





2 


ING 


T 


; DATA NOT WITH WRITE DATA 
AFTER READ Th cnD = bee 


AFTER WRITE DATA CMD 
9 

’ 

“AFTER WRITE CHECK CMD 
;CERR SET 

"AFTER WRITE CHECK CMD 


;DRA & NED BOTH SET 
3NO_RDY 

3NO_RDY 

;AFTER READ DATA CMD 
;CERR SET 

3NO_RDY 

;WR CK_CMD NOT 
ST TH INTENT TONAL MI 


Exec EES aes Ease BSS & bese East Ble = ESS worl ce 


oH 
3 
& 
: 
7 
3 
=) 
s 
ey) 
= 
: 


;ERROR 10 


is Bask Bice Bac Eacs 
es Gene Baas Bee Bake 


SS EIB BEA BERRIEN RETR” ERR EB 


DGRELB.PIL” ERROR POINTER TABLE” 





UNIBUS RKO& DRIVE 01 TIC PART 2 MACYLI 27(732) 01-OCT-76 10:38 PAGE 27 
OZR618.Pi1 VERROR POINTER TABLE SEG 0028 
1 ;ERR 23 
1 EM18 ;MSG BO ERROR 
ng ‘AFTER WRITE DATA CMD 
1 ERROR 24 
1 ene SET 
1 1 TER SCLR 
1 ort 
ig ERR 2S “ 
ie ; EM20 ;MSG B1 ERROR 
1 T 
;ERR 26 
EM18 


sAFTER READ DATA CHD 


* 35 





1 
1 - 
1 
i 
i 
; 005764 
1 
1 c 
1 
132 
~~? 
E ERROR 
i x : ; VOL ID NOT SET 
1 Y 19 *AFTER CMD 
1 Tl 
1 10 
se oie ays! ; 1 
1 Duet DETER REED BATA CMD. 
i OFS 
{ ERR 31 ig “MSG BO ERROR 
1 1060 bie TER WRITE CHECK CMD 
1 i 
OF 
1 ERR 32 
i r MSG B1 ERROR 
; \ T 
i ERR 33 wie T READY 
iss 0 Br Or TER OFFSE ; ND 
ise ‘ ERR 34 bs 
i ‘ 3 NO ATTN 
1 é T 
1 OF 11 
i RS MSG AO ERROR 
10606 Ht “DURING OFFSET COMMAND 
1360 OF8 
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;ERR 36 
;MSG Al ERROR 


ee 


2 


saz Sag gg OS 


inPTeR OFFSET CHD 
;MSG Bl ERROR 
est an irae Pe 


;CYL ADDR IN RKMR2 DID NOT REMAIN CLEARED 


= Sy 
-_ tJ 
—s 


fae bo be pe ee 


2 
oOo 


me eg HS ae 
Bi 


— 


;WCE AT CYL 411, TRK 2, SEC 21 


SEE BP owe 


Gee bo ee ee ee ee es b= > bw 


NSeE HSFL HBFE AERY 
= BRRF t iv 
: ake eee 
Saez 8 


i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
| 
1 
1 
| 
1 
1 


i EFTER REGAL. CD IN RKMR2 NOT CLEARED 


PrePHEt Bug? "oT css 


Seeererern er eeerkt cttt ict SERB RERR ee ota tee do 


os 


Ge Ee 
an 





BR TT. TAGE. 


——| 
4 


SEDASATAAS EAD DDNDOII LIA IEL I Bua aOUERE 
: gens RCE 





Bs Be fan Bt eb B= hs Bae et > Be b= fo 0 0 Be bt ot bb 0 0 sb Bh he hp Be 


PS he 


LE 


LO4 
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= RS 
ao~ tae 
™N 0370 oO NW 


pits. 
= 


Sy Se Se 


s IRONS eyes a ciaeaat WORD (MISPOSITION) 


;MSG AD ERROR 
;AFTER WRITE DATA CMD 


;MSG Al ERROR 


AO 
TER DATA CMD 


tRPTER RECAL CMD 


;MSG Al ERROR 


-MSG AD 
AFTER Wa Re 4 CHECK CMD 


;MSG Al ERROR 


sMSG BO 
* DURING a oF T CMD 


;MSG B1 ERROR 


;0ID NOT FIND SECTOR O FROM INDEX 


2 


oo 
wo 
o 


£ 
3 


P< 00 Bo Fao Pe Se 0 Baw Haw Sue Pune Gane 


FEUER OS SES R PM BSS ORR 


LELLELEEE 


Ba 
: 


UTUNUIU Cnn 
oe 
NOU £WeO 


SRRESNeaSS 


De an ne ae be Be ae ee ae eee ee eae ee ee a as ee ae ee ee en ene Pease Pe me Hes ae Pe ee eae ee Pe Pe ne Pe Ge Ps Ho hae Pe Gas 


POINTER TABLE SES 0031 


Goes tee DHS4 ;AFTER FORMAT CHANGE AND READY REC’D 
eg ' 


MO4 
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33 
b= 
oO 








;AFTER UNLOAD CMD 


;ERR 66 : 
HL MP TeR e ss CMD 
10 
;ERR 67 e NOT 
be DURING START SoEN ERD 
10 
: if ;TRACK FOLL OK NOT SET 
pe Pa 
;ERR 71 
ae EN31 ;REV NOT SET 
Ti 
10 
; ERROR 
051007 REV NOT CLEARED 
DKS 
Reese Brio 
;ERR 73 
pera 1 ;NO_ATTN 
054264 OF 11 
? . 13 NO ATTN 
H10 ?AT END OF HEAD LOADING 
BB re Brio 
7414 ‘ EM17 ;MSG_AO ERROR 
DH1O AT END OF HEAD LOADIG 
atti Bra 
;ERR 76 
7435 18 ;MSG BO ERROR 
Bra 
sERR 77 
EM19 ;MSG Al ERROR 


2 

_ 

me 

wm 

= 

= 

~_— 

- 
3 
eo 


Renn sean 
U £& wo 


1 
1 
1 
I 
1 
1 
1 
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B 
1544 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1558 
1 
1 
1 
1 
1563 
1 
1 
1 
156 
1 
156 
1 
1 
1 
1 
1574 
1 
1 
1 
1 
| 
1 
i 1 
1e63 
1584 


" 
# 


Be ESS See Eas 


— 2 fhe 


C£& MO 


poeeee 
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;MSG B1 ERROR 


; OFFSET NO 
SAF TER READ b READER WITH MOVEMENT 


;FORMAT NOT SET 
;AFTER WRITE DATA CMD 


;AFTER WRITE CHECK CMD 


FFSET NOT 


30 RESET 
;AFTER WRITE CMD WITH OFFSET 


;CYL ADDR NOT O 


;CANNOT FIND SECTOR 17 


;HEAD SWITCHING > 16MS 
SAFTER WRITE OTA CMD 


;CANNOT FIND CYL 128 
;AFTER SEEK CMD 


;CANNOT FIND CYL 256 


tRPTER WRITE DATA CHD 





s 
e 


0 - 0 = 9-— 9 0 He 










i 
os 







Sreevrnrer 


REBRE 


1 


= 





>= b= 0-< b= § -< & 2 H 2 0-2 H 9 8 2 8-0 = h 2 Hb -2 H = O = | = 2 HH 


tt 
Prrrrwno oc’ 

ars 

PP 


—p 
oo e- 


0 Bs be Oe be bo Oe 2 On be Bn Oe Bas 0 Os — ~ 
SOEUR ESRC RON RIOR Soe 
BBR 
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Pil ERkOn POINTER TAGLE™ 


054174 


a 
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OFS 
;ERR 113 


= 
US 


ee 
ROL 
wr 


babs p= 0-0-2 Oo ~ 
Oo 


wR 3 4 
| mel aoe 
uw oO fv Oo 


= 
= 
OQ 


=5e" 
m= Ue 
— 


eo : 26 
— eo eo ~ i bs b= co 
PRS 
== efi) oe 
oOo NTU ee o 


ooee? =} 
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;CYL ADOR IN RKMR3 INCORRECT 


;OFFSET IN RKMR2 NOT = RKASOF 
sAFTER OFFSET CMD 


;AFTER DRIVE CLEAR CMD 


;CONT NOT RDY 
sAFTER PACK CMD 


;CONT NOT RDY 
sAFTER SEL OR CMD 


;AFTER SUBSYS CLEAR 


;AFTER START SPINDLE CMD 


AST Sh Ho 


SEG 0033 











Darel. 





oO po 9 pe 





CERES 


= b= 6+ & = bh ~ 6 2 8-2 2b = 2 p= P= 9h +H 2 HH op — B= 
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R888 Sse 
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DIAGNOST 
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TER 


PART 2 
TABLE 
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;ERROR | 


sERROR 1 


Woo 
~- 


eg 


oo 
= 
CSeleed 
oO 


-—4 
— O-hj— 
N 


= 
worm 


Babee 


=] SSSRRS na 
— wr wor 


: 
SR 
oO 
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;NO_RDY 


;AFTER SEEK CMD 


;NO ATTN 


;MSG AO ERROR 


;MSG 80 ERROR 


;MSG Al ERROR 


;MSG 81 ERROR. 


;CYL DIFF/OFFSET IN RKMR2 NOT CLEARED 


SEG 0034 
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VERRAR POINTER THOLE SEQ 0025 
eanaece 





1697 0 

i ERROR 

i 

its ; 142 
1 

1 

i ERROR 143 
ip3e 

1710 0 

171 sERROR 144 
i718 0 

171 0 

1714 0 

1715 0 

171 ; 


~“~ 
~‘N 
~ 
@ 


Pabue ahs 
Fomanjjosen Foose Zoucn; 


MOOooypoo Le} 


HEP ERP TEREPOR ARADO NNN ANN SIS 


0 02 2 b= 0 0 0 & = 2 Os = = = = 0 = = = 0 bP 0 b= Po 


3NO_RDY 
sAFTER CLEAR CMD 
OT1 
10 
;ERROR ibe 
0 
;ERROR 1 
1 sERROR 154 
752 EmMsS ;ATTN NOT CLEARED 
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DoReTS.PLl 


POINTER TABLE 


a a 


gt 


SSERRESRARS iret car 





By is 





SELLE LiL rRPr thn ercn ern rnn 
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DORETS-PLi> ERROR POINTER TABLE . SEQ 0037 


Tt 
81 0 
et ;ERROR 1M 
1 
14 4 
i 
et ; - 
18 
819 


A a 


- 
Tw 


b- b-- 
Oo 








2 
us 


050127 . 
054314 iS 
: EM21 CERR SET 

DH30 
ath rf 

14 ; is 
O7END ‘ CYL DIFF NOT CLEARED 

AT END OF HEAD LOADING 


"Sas 


12 tnd Gail ee 
a Sa & 


PB 9 Bs Ps Be B= 2 hb = 8 0 he fo Bs 2 Dae Bo Fs ht Os Bb Ph = bo ho = Ff e Pe B42 BF hh 9 hm = Bn = Bo fb > he ha bao ps 


PERE O A SUR OSS SPRL ORAS Oe See B No oe Cee R 


: 
o 
: 
23 
2 
8 
fn 
; 


;CYL_ADOR IN RKMR3 INCORRECT 


;AFTER WRITE HEADER CMD 


;NO_RDY 


rs) 
3 
a. 
8 
g 
3 
a 


Sth conn Rt seactetaoes 


e 


[¥Y) 
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T 
5° 


ac EEE toes Coes ne Elle GER EER BERR CEs ERR 
. GS Es BEE BEES GSES GEES RES GEES EEE GEESE EEE EES 


RES SSS SSSA SSS CEE TL Mira a SA oooh emir tattatsta 


Sa ee Keen leew Lame Mem ee Rees Koen Mee Rae Dod oe Ce hee Ce Roe hoe ro” co. feo fo ree fe ne ee Ree eee eee ee ee ee ee Re Ree Ree Foes Doe Ken bee hen hoe Dee Ree ee Ree) 


pei aah 





S 
ds 
wo 
<8 

g 
ie 

Ss 
33 
a | 
me 
33 
os 


0 
;ERROR 212 


Q 


;ERROR e 


w 


;ERROR 215 


BSESEALGRACROSOROERE OSES 


bee Gan bn bee Pee ese Pa He Fn Se Bee Pe Pe ban Pe Gat ee Pe Hae Heme Pe Pee ee ea eas Ps Pee Dee Gene ed Pend eae end Gd as es nd Pend Pea Gene eae rad od ad Hae Gs ee Hed Pwd ne Ge ees Pe Ge Hane 





& ; ERROR eno 
aes i 
ae sERROR 221 | 
ae tf 
eH a 
; ERROR 
S P 
Ea] ;ERROR oP 
: | 
;ERROR 
: ’ 
376 0 
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;MSG AD ERROR 


;MSG Al ERROR 


oe 
ROR UU NDO ANNs tna sone See aaa ROES 





RKO6 DRIVE DIAGNOSTIC 
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PART 2 


TER TABLE 
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3NO 
tAPTER READ DATA CMD 


;CERR SET 
;DTE SET 


;DLT SET 


;CANNOT READ BSE INFO 
;0N SECT 0,2,4,6,8 


;0N SECT 1,3,5,7,9 


;ALIGN CARTRIDGE USED 
;WILL BYPASS FORMAT & ALL R/W TESTS 


SEQ 0040 
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ERROR POINTER TABLE SEQ 0041 





;CYL ADDR IN RKMR3 INCORRECT 
iS TTER SEEK CMD 


EM74 ;RTZ_ NOT SET 
prt ;DURING RECAL CMD 
1 


a 


o000 


;ERR 246 


o000 


;ERR 247 


oe +d 
- R 
ooo00 e000 2000 


: 
g 


3 
bead 


UNI RKO& DRI poe PART 2 
BORE TB. Pit ym NGER TABLE 
re 
ise 
es 
102bt 
Hee 
ier 
1 
1 
inn 
pe 


10304 














ey en ee Pb ae bd eb pee 


ESUASSBLRREBREBBSVRRPORESSasMeow-SZBIKR 
3 Sar 


Bs he pe ee ee Bs pe bm bb a a = be Bh bb eh eb pe he Rb tee 
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3 
bo ba 


g 63 


y 


Es 


a2g2 Bag 


ee 
ee 


;ERR 264 


S29 
oo 
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;MSG B1 ERROR 


LOS 
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CMO 


tRPTER WRITE. 
;MSG B1 ERROR 


ae pase onset fas i 


Bee Poze pete 


Coe an hom} ou00 oo0G 


= - = 
cfzfzts 
ala == 
SS -\ = 
Ste tee eee Ran 
oQ000 





; AO 
tRPTER DAV CLR CMD 
;MSG Al ERROR 
ERROR 
RECAL CMD 
;MSG B81 ERROR 
WR 
;MSG Al ERROR 


oboe Beek E Back ebss, S858, 5858 


4 
(Ook Eeed Ba 624 et 
ud 


a G02 EDGE EOE EE as Daa 
ee ELOY OB PEE LEON GG Ga 


fo Rete Rate Meee Mien Keon Renn Ke ME oe oe Roe koe | ee eek eae ae ee fon aes Reem nom} 
oo000 O000 G000 Oo000 OOOO 200° 


PPS PTRAGADRRDRASSIZLBLLSBSORARCRCERRLBSISSLSSRORT OTT 


an han bw baw bow hae ben bem bam bat bam pet bam ae bam bam bam, bea, bean, bam, haan, bam baw, hams hen hewn been bem bam bam bem haw ham bam ham hon, bon, hom born kon ban, baw, ban ban bon ban ban ban ban ban bam bam bam bam) 











ee oes 
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RRR e eee ee PORES SOM OD ROD Se Se Ee ee SMC R OURS SIa Taos anes 
| : 


a ee ee ee ee oe eo oe 


NTER 





PART 2 
TABLE 


UE U 
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;SET FLAG FOR 220 START 


;START PROGRAM 


PARAM 
MOV #1 T ;BYPASS Ww TE TESTS 
he sletin® 
BR T 
BYTIM: PARAM 
BP Breton ves ranma rest 
BR PRESRT 7 
BYWRTA: MOV ai, 
MOV #1’ BYPWRT 
CLR IM 
BR PRGSRT 
BYTIMA: MOV #1, PARAM 
Ae 
BR PRESRT 
START: CLRB § PARAM CLEAR FOR 200 START 
eth BYPTIN 
PRGSRT: RESET se c ALL INT & INIT 
* MOV STACK : ath TACK POINTER 
MOV y7t *PSW Li TO 
MOV #1$,-(SP) :LSI-11 COMPATABLE 
RTI LOCKOUT ALL INTERRUPTS 
1S: 
ail INITIALIZE THE COMMON TAGS 
>3CLEAR THE COMMON TAGS (SCMTAG) AREA 
MOV SSCNTAG, Ro ;;FIRST LOCATION TO BE CLEARED 
CLR (R6)+ >:CLEAR MEMORY LOCATION 
CMP #SWWR,R& ;;DONE? 
BNE 6 ;;LOOP BACK IF NO 
MOV aSTACK SP 3;SETUP THE STACK POINTER 
s; INITIALIZE A FEW VECTORS 
NOV SSSCOPE, J8IOTVEC ;;IOT VECTOR FOR SCOPE ROUTINE 
RY SHO gn GT ete FSCEVEL 
Hoy #ENTVEC :; VECTOR FOR ERROR ROUTINE 
MOV 40,906 s LEVEL VECTOR FOR TRAP CALLS 
MOV #340, DATRAPVEC+e; LEVEL 7 
HOV a ;;POWER FAILURE VECTOR 
MOV sevot oe Heat END-OF-PROGRAM COUNT: 
CLR IMES’ >: INI TAL Toe NUMBER OF FIERA TONS 





SSN AT MR wd 


011 

ry 1 

11 1 11 
278 (O11 1 11076 


11104 

411] I aii 
11} 1 
lil 1 
111 i 
il 1012 
11142 
1114 011152 
HHS BF coir 
lie ot lta 
11166 01 
111 1 
ee ae 
: 001232 
1 

01 


8 RES 


ay iS Se 


oO 
= 





7G 
1 
1 
1 
1 
1 
1 
1 
4 
1€ 
1s 
11 ithe o0004e 
i ie 1014 
if SOO 
11 
it 
1 
11 11 
ll 1141 
11946 70 





ta 


000013 


S175 FOR 8 : 


ePy G8 822 ¥ 28 BRSe sagsEe RyEIEE 


i 
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6S$ 
#65$, (SP) 


SSWREG, SWR 


tapi saeaeiee 


pagel | 


$1$, ERRVEC 
SPR? , ERRVEC+2 


81,MEMBAS 


(SP)+, (SP)+ 


C+2, ERRVEC’ 
+2 


a 
T 
I 


ADDRESS 
RES * dee SCOPE 


sree a of ais 


tan Mca: REGISTER 


Hao aphtiene tin 


bogie Ie Nore cL 
ar Near RETURN 


;;POINT TO SOFTWARE SWR 
;;RESTORE ERROR VECTOR 


APT SWITCH REGISTER 


SETUP TIMEOUT VECTOR 
;LOAD REG T IF 

; CHECK AVAIL 
;LOAD VECTOR IF NO TIMEOUT 


;ADJ STACK 
;RESTRRE TRAP CATCHER 


;CLEAR ODUMP THRU SIZFLG 


{FIND OUT IF XXDP, ACT, APT; CHAIN OR DUMP MODE 


STARTL: TST i 
ik Pe, TITLE 


,el3 


sR IF AUTO 
TYPE PROG ID 
$13sL BY XXDP 


REPLACE DRO PACK LUSCRATCH 8 DO<CR> 


;SET ACT/APT/PTP DUMP MODE FLAG 
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ITIALIZE THE COMMON TAGS SEG 0047 


Hp -_— Bere eas | hel F NOT, A coe 
TES i, i 4< 


i “ee ae 1S, IF 220 START 

He Nay iibat ME OS 
l JSR pc : GE 

1 TYPE mSG4 : con 

1 aR Pc iT oh 

i J GINT :GET tit veETOR™ 

1 ye Of 





XXDP OR OTHER. SET FLAGS 8 NO INPUT DIALOGUE. 


Files TEST ONLY THOSE DRIVES THAT ARE READY 


116 000043 000013 sh CMPB 41,813 ;13=LOADED BY XXDP 
iis : ite He ;SET RKD& CHAIN MODE FLAG 
it 13 TYPE fo ;DRO NOT TSTD 
11444 OOS465 1S: INC ACTII ;SET ACT AUTO FLAG. 
11 1 ST4 MOV #177440 AULT VALUE 
ise bee eh ae HOV Rune = AULT VALUE 
io INC SI2ZFLG ee “SIZE THE BUSS" TEST 
474 : MOV ACK sINIT STACK 
i eS, AN BRE oe 
11 1151 MOV #5$,-(SP) -I1 COMPATABLE 
11 RTI ALL INTERRUPTS 
i : 74 001366 SS: HOY S0RIVO, DRVPTR ise 
11 1 CLR hrf ; ON TEST 
11 oococ4 MOV 1S, ERRVEC TIMEOUT ERROR VECTOR 
il TST aus ; FL THERE 
11 14 INC L FLAG. 
i Ieee Rov LCVEC, RO . VECTOR 
it ‘ a. Tet see ;SEE F P-CLOCK THERE 
11 1 HOV Five VEC, RO Veet Apa sae 
il 









rit On HR he 


Fearne 


& ops RS $a ek ee ee ee ee ee ee 
no pw ee = = & + hp BB op Ho 











-0CT- : 47 
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(SP), (SP)+ ;L-CLOCK NOT THERE, CLEAR STACK 





84S, ERRVEC 
Ric, rar nae 
DOTIN’ s IOICRTES SV IMING. SIs oth BE DONE 


) 
TST1 ;;G0 TO NEXT TEST 
a tit ;P-CLOCK NOT THERE, CLEAR STACK 


;NEI CLOCK THERE, CLEAR STACK 
; TIMING TEST Feete ey "BE DONE. 


(SP)+, (SP)+ 
DOTIM 
;ALL TIMING TESTS BYPASSED 








PEELE ESEEEEEEE EPS EE OPPO LEED LEY SEPT See EERE Ete BE 


= 


000004 


bie Soro 


ooo 
[a 


gen |= BER 


“IN 
~ 
£oO 


wItews Steves 


0 0 b= b= PF 0b 0 0 0 0 0 0 0 


ee be 


o 
§ 
= 
Oo 


Sisal oe 


DRIVE DIAGNOSTIC 
BASIC CONTROLLER TESTS, 


031462 


PART 2 
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SIZING & SETUP 


~SBTTL BASIC CONTROLLER TESTS, SIZING & SETUP 


5; RERAHSELELLELELESSLSE SELLA ELLE LLL E SELLE ALLEL ELLE SASL ELLLE LES 
sATEST 1 REFERENCE ALL CONTROLLER REGISTERS 

te THIS TEST VERIFIES THAT ALL THE GISTERS 

Ha hoe aay es des 
ri a4 IN THIS eT re RESULT IN SNE OTHER 

i TESTS AND JUMPING TO "END OF PASS’ 


iiiiiititittititittitittiittrttiitirtittttititrtititrttiit ey 


téT1 


ssthcn se s«SApSrORE STK PIR 
MOV 81$ Se t TUP TIMOUT ERROR VECTOR 
ney Sone ee REFERENCE ALI THE 
1g RK 2(R5) _- SCONTROLLER REGISTERS 
T RKBACRED 
tet PKDe CRE) :TI N THIS SECTION 
TST RKERCRED > IND care. That TRE CONTROLLER 
Fey Bet ESTE Sci tof react 
TST RKDB(RS) UNTIL THIS IS REMEDIED 


4444 
44444 
ne 
i ad 


az 
38 
Ba 


TMO,ERRVEC ;SETUP TIMEOUT HANDLER 
oe T iS T0 ire our ete 
1S: CHP (SP)+, (SP)+ ;RESTORE STACK POINTER 

ERROR a aad :ABORT-COULD NOT REFERENCE CONTROLLER REGISTER 





Lr A oh a 
aD A oo 
i aha lee Fan. 


DICATI OTHER PORT I 


SEQ 0049 


e 


vo 
7 
em 


——— oe 


OOoOoOOOO0O0000 
ee See ed Gos Pe Fe Bas Hw Do 
A 
- = 


ror 


oQ0000o0 
ee - F 
turur 

Pes bs he 


Oooo oOo eoOo0O tate atesatntah ates ett tat ateta 2 


Oo te ee bn he ae be he 


LEEPER EST EU CETTE! SELEEPRERE CFSE RE 
an 
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Manes Biss 


sia 


: SIZE THE BUSS SEQ 0050 
0 J SHHHHEHEHHHHH HEHEHE EHH 
1 coum et RO 1 - t 
Bi5786 Bet 100 MOV sethan tieSrbee Sik AR 
12765 900040 900010 MOV aSCLR RKCS2(RS) ; SUBSYSTEM CLEAR 
hee Bs RSF ies 
1041 ERR leo :RDY NOT SET BY END OF SCLR 
be — ee D0 NOT SIZE, GOTO NEXT TEST 
o440 pause TYPE MSG1O WILL TEST DRIVES 
72 1VS 34 OF DRIVES PRESENT 
12701 O0S474 eS sORIVO,R1 DRV FLAG 
Aste 901100 STACK, SP ;RESTORE STK PTR 
1 12768 900049 900010 SSCLR RKCS2(RS) ;SUBSYSTEN CLEAR 
Bee Bale 1h a 
2 1 900010 iP ersoces sSELECY TRE DRIVE AOD 
= Ol 00 i goooag a5 RKCS1 (RS SELECT DRIVE CMD 
£2 heen PC FIND RDY 
? Ue :NO ROY AFTER SELECT DRIVE CMD. 
100000 O0S406 ,HCS1 
g Rg fi 
1 005450 HMR2, TEMP! 
7 005450 


= 
18 


;SEE IF XXDP CHAIN MODE 


33 
ribs ‘OY DRIVE PRECENT FLAG 
RO, -(SP) 3 ;SAVE RO FOR TYPEOUT 
3360 =-OCTAL ASCII 


>: TYPE 1 DIGIT(S) 
;;SUPPRESS LEADING ZEROS 


8 
-_ 
oOo 
ns 


032512 3S: 


3 


;T OR 8 
;WRI DR # DOES NOT MATCH RKMR2 OR # 


S$: sPNe OR &” TO NEXT DR. FLAG 


mea a8 7333 EEE y ot ot semagaece gues 2g scm 
— 


SB8s “3 go 


pees 63 asd $2E 


000010 
;MORE LEFT. 


ROO OE DREN RARRROOD ds 


Oooo0e00o 20200 
ee ee od 


aes 


er 


a 


os 
re 


1 


T 


BAe 


12430 


00S47e 


032S12 


012754 


FE eee TSE rhe buss 


005419 


000004 
le43e 012737 000001 001174 
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TST DRIVS 
APE neci2 ; NONE 
IMP $E0P1 
2s: ai HDS, HCS2 
I SUFE,HCS2 
7$ 
Bi ,HOS 
BIT NED, HCS2 
BEQ 93 
BR 6S 
6S: JSR PC, BYP sTYPE BYP OR # 
ERROR 2 “MDS DETECTED 
BR Ss 
7S: BRRon «BYP SUFE DETECTED 
BR cs 
8S: IT NED, HCS2 
Beo 4§ 
MSG1S sDRV8 
MOV RO, -(SP) :; SAVE RO FOR TYPEQUT 
TYPOS 3360 =-OCTAL ASCII 
-BYTE 1 >: TYPE 1 DIGIT(S) 
BYTE 0 : SUPPRESS LEADING ZEROS 
10 >DRA & NED BOTH SET 
BR 5§ 
Qs: ISR PC, BYP 
ERROR 4, NO DRA & NO NED = OTHER PORT SELECTED 
10S: FR NUDRV 
5s aH peicisitets itis is! HHRELERE 
jATEST 3 VERIFY OPERATOR DRIVE SELECTIONS 
2 THIS IS ENTERED ONLY IF DRIVE SELECTION IS NOT 
te ve FROM 0 T1071 
3% ( i I F NOT . 
+ T Ta baTVe tas INBUTTED FOR TE qf tu NOT, TF MILL 
* i Bn ERaoR. F Coes Ms Ue We utee” BYPASSED 
+ red 8 Dan CuRORG oe OAS RESULT OF 
" bay’ 5 CHEEKED INT NeUTTED INFOR TO 
ii VERIFY It WAS NOT SPECIFIED. 
oe HRFRELEL ALLEL EMAARE SSA LRESKAERSKERLHSR SS LEU SRA RHE RE RKESRERRARAE 
tST3: SCOPE 


MOV #1,STIMES 3300 1 ITERATION 


SEQ 0051 


OZREI. 


SUR URREERE Hae URATORE BUR aRneuR EMS oo oe 


Ewe 


ee ee en -_— 


RRRRRRRS 
NOU 


BuRwane Ns 


RKO6 DRIVE DIAGNOSTIC PART 2 
VERIFY OPERATOR DRIVE 


Pil 


1 


Oooo00o 20000000 
RoR 


Bo hs bas Re be be 


rs 
1 


== ee i ee = 
& 


<£ 


Seaee 


ats 


001100 
00S474 


a 
ARE 


001100 


a] 


a? 


= 
A 


See 
£ 
=H ONN 


: 


aan Go Seed fie 


eee ee - - - 


11S: 


MACY11 


SELECTS 


z Soemageseegess 2g S&< 


Zam 
+o 


43% ae Baas 


Sr tot to 
gaara 
3 


B45 
i 


+ 
Rages 


01-OCT-76 10:38 PAGE Sl 


ONS 


@STACK, SP 


RKCS2(RS) 


1 


PL ERY 


ise 


11? 


23 


"3 Sage 
2 


as 
8 8 


;RESTORE STK PTR 
;ORIVE ADDR 
;DRIVE FLAG 


;RESTORE STK PTR 


Ne a 


He Y AFTER SCLR 
} ;SELECT DRIVE CMD 


{NO ROY AFTER SELECT DRIVE CHO. 


>, TEMP! 


35/8 SAME 


;SHIFT PTR TO NEXT DR FLAG 
;INC ORS 


;MORE LEFT 

;;G0 TO NEXT TEST 

; TRY DRIVES 

sWRI a NOT MATCH RKMRe DRS 
; IF NOT SPEC BY INPUT 


$ nt hen TOTAL DRIVS 
: IVE FLAG 


;0R PRESENT BUT NOT SPECIFIED BY OPERATOR 


SEQ 00S2 


UNIBUS RKO& DRIVE DIAGNOSTIC PART 2 
OZR6IB.P11 T3 


a is 


Ol2e7e2 004737 O3eSle 
104002 


900762 
12732 737 O325le 
blera jasoue 
1 Ol2742 004737 032512 
lene joven 
012752 001237 


po pe 


ons il & 


88 8 


oOo0000 
5 
ns 


ea 


be 


8 
3 


TSS AVM P UAC E SES ES SUAS SLURS ESE) 


HERSURDA SRoo 


en a 


ae ee 


T06 
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VERIFY OPERATOR DRIVE SELECTIONS 








JR PC, BYP sTYPE BYPASS DRIVES 
BR” Fas 
6S: JSR —s- PC, BYP TYPE BYPASS DRIVES 
ERROR 2 MDS DETECTED 
BR 8S 
73: JSR —- PC, BYP 
ERROR 3. sUFE DETECTED 
Qs: JSR —s- PC, BYP 
ERROR 4, sDRA & NED RESET - OTHER PORT SELECTED 
BNE 1S sBRANCH IF MORE LEFT. 
ITHIS PART OF THE PROGRAM WILL BE REPEATED FOR EACH 
‘DRIVE PRESENT 
: JSUNIT” CONTAINS THE ADDRESS OF THE DRIVE CURRENTLY 
a 
NUDRV: ENTER HERE FROM LAST TEST 
33 EELSERLELELLE EBLE SREB ESS RLLKLES 
j TEST 4 FIND NEXT DRIVE TO BE TESTED 
ts THIS TEST FINOS THE NEXT: DRIVE PRESENT & PUTS THAT 
it it rain FOL iowrNe TS DRIVE TESTED IS 
ii THE DRIVE WHOSE AODRESS ISIN 'SUNTT™” 
jeeeuunane RERFRLTAEAS LEE LES TRAE RRE LALA SLE SE 
: av : #1,$TI 33 TERATION 
HOY BSIAGK tieoT STK PTR 
MOV SSIN-L STSTNN 
TST DRIVS sANY DRIVES PRESENT? 
AYPE MSG27 : IVES TESTED 
IMP $e0PI NO, GO TO END 
4S: MOV RI : OF FLAG 
TST vcT’ + EIRST DRIVE BEING CHECKED 
is; Re SONIT TRE BRIVE ADDR TO NEXT DRIVE 
2s: ist (R1)+ He Drive PRESENT? 
0 is ?NO, FINO IVE PRESENT 
TST DOPCH DDP CHAIN MODE? 
0 063s ?NO, BRANCH 


SEQ 0053 


preys exe Onive Siena TS Ba ve WAC YA EZ t 732) 01-OCT-76 10:38 PAGE S3 


0130S2 005737 O0le2e 


ce HR HELI corse 
Gis BS) Ebieze 


1 


013101 000 

013102 104401 001205 
013106 

0 


13106 000004 ™ 
iaiie i876 Oo1100 
13122 005737 001216 

126 001 


Sas ORE SRSE SHORE Bee Bas 
WWWWWW) GWwWW) 


= b= bh OS ban Qe Gas Fa bt Pe bh = Fs PS 8 om = HS bee oe 


SVyVyyy 
Nouns 
©2009 [2000 oo 


tt at at at att ee 
ZUNE ESLER 





SSH SHAS ONSHIO NOONAN 


TST  SUNIT ; IS IT DRIVE 0? 
38: Rov Af DRVPTR Flo Tee Be DR. FLAG 
MOV aft RO Baie 
MoV —s- RO, - (SP) 3 SAVE RO FOR TYPEOUT 
1 Hoa 1g) 
BYTE O $3 SS LEADING 
TYPE  ,SCRLF 


: sENTER HERE FOR POWER FAIL RESTART 
rite ttt 

j TEST S PRINT DRIVE SERIAL NUMBER 

i THIS TEST READS & PRINTS THE DRIVE SERIAL # FROM MSG A, WORD 11 
# IN BCD & IS PERFORMED ON THE 1ST PASS ONLY 

ares 








+ite: SCOPE HAARKKEE 
Mov SetRCR SREP SrORE STR BIR 
ae |OTSTE +30 TO NEXT IF NOT FIRST PASS 
ie oe REED 
mov’ © RSRKRICRS) © SSELEET Evers 
Boe” Pa 
HOV Sea ie On STACK FoR SSUPRS 
Rol fi" PAL IALIZE ETT POSITIONS 
is: ROR 5GET NEXT 4 BITS 
RO ORI 
ROO 
hee Baa 
nove ~ tRHD+ BUT eat fo Bact ore CHAR BUFF 
Bi fh, RT Sad RES LAS 
a i : 
TYPE 'SCRLF 


5p RSRSRELAAEA ELLE LEELA SELA LEELA LAL LAELARLLE LALLA LARA LA EERE LL LEE 


UNIBUS RKOG DRIVE ween! PART 2 
T6 SET VV WITH PACK 


OZRb1B.P 


HES ie 
nen IR = 
ue REE 


01 104415 
01 


012706 
bi3io twas °° 
Ti 


E Ego 
: : 
: 


000001 001174 


000001 001174 


1 
1 
1 
1 
1 


_—_— -- S—- oo 


KO6 
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sATEST 6 SET WV WITH PACK COMMAND 
is IF W IS RESET, THE PACK COMMAND IS USED TO SET IT. 





« SELFELALSLALERESRLL LAA LALEAE LASSE LERARASAAAESLELARLARASLRALEAEE 
téte: SCOPE 
MOV #1, STIMES 3:D0 1 ITERATION 
MOV Stack, SP RESTORE STK PTR 
JSR PC, SUBCLR 
ERROR 24 CERR AFTER SCLR 
BE pyrene 
T ;;G0 TO NEXT TEST IF WV SET 
SCOP1 
MOV STACK, SP RESTORE STK PTR 
PC, SUBCLR 
ERROR 24 ;CERR AFTER SCLR 
MOV #PACK,RKCSI(RS) ;CMD TO SET Ww 
MOV 810, TEMP ' 
ZBROR Tie Roy NOT SET AFTER PACK CMD 
IT .. WV, HMR2 
a cate 3:GO TO NEXT TEST IF VV NOW SET 
ERROR 27 ? BACK DID NOT SET V.V. 
jATEST 7 READ & SAVE BAD SECTOR INFO & TYPE PACK SERIAL # 


ie iy S TEST ALN BAD SECT 
i ee 
i Lae 
$517; th aL SIDES 
JSR PC, SUBCLR 
cin Fenpe 
CLR ‘TEMPS 





FSET te, 


BSE INFO 


ok tbe 


THIS IS DONE SO AS NOT TO DESTROY BSE INFO OR AN ALIGNMENT PACK BY WRITING 
THE PACK SERIAL # IS TYPED IN OCTAL & FOR THE FIRST PASS ONLY. 


SapCrone Stk PR 
i ettoR CTR 


Hb He Hee HE EE EE EE EE 


;O=22 SEC, 1=20 SEC, 2=DONE 


SRE RE EPMO hay I 


7 O13400 005037 001544 
the, 
RG Rie Be 
580; 
: 1 


1 0002 1S: 








ee 

as 
8 + 
4 + 
£ +t ++ 


a a ee eo a er ee 





Purururun Per 
np OD CD OD OD GD oD cn 
Yates ai 
‘ 








ee 


: 
010000 ocosHe2 
: e 100000 O0S410 2s 
I 
eS Se 
it 
5631 Olse7e 
ase OLS eH 6S: 
ies bosses oosuse 
B37 01312 O01 
38 013614 
1 HES Mp om 
z aM 9S: 
z HES ere as 
lies ie 
bi aeeb 





eee it Gas pm hee an G2 te 


S 
BY 
= 
<= 
8 
— 
Tw 
— 
oe 


ee eee oo -— 


10S: 


(732) 


NFO & 


ne Beh S83 Fag8es APRA aaa oe sr a e323 ¢ 


LO6 
Rots 
;BSE INFO NO GOOD IF SET 


BSERR 
$1056, ARCS) HHErO 6, Fone SECTOR FORMAT 


;CYL 4 


a5 
o-~ 

R 

— 

e e 
ag 
g 


a 


Fe csray GET Ba ahs tian: 

,HCS1 ‘ 

227 ;CERR AFTER READ DATA CMD 
3SET 


a 


;DTE AFTER READ DATA CMD ~ 


BSB 
B § 


;DLT AFTER READ DATA CHD 

BSE Aad OK? 

i FRy NEXT SECTOR 

as sREAD AL, 5 SECTORS? 

Go CATR ota cin 
’ 

Bin CRT, STS 1.0.79 

BGeSecROD, TEMPY IPILL OUT CARTRIDGE TYPE. INFO. 
IF DATA CARTRIDGE 
Seria 





1 
10$ 
TEMP2 

RKBA(RS) ;BSE T FOR 20 SECTOR FORMAT 
#1 I,RKDA(RS) ;HEAD 2, SECTOR | 
SPASS 


TST10 3360 TO NEXT TST IF NOT 1’ST PASS 


BOMB. 7 RED 8 


285 70 10440 s 
a e Sj fe 
5866 i rc) i 


Se ES ex 
2 ie eo 
= B E st 





B74 Ol 
G8 EE ee = 
B7t fi 1l 


ob 


MO6 
SAVE BAO SECTOR fnwO'E TYPE PACK Ser sO 


TYPE 7 ;CART SERIAL 8 
=(SP) 


, ;CONVERT DBL BINARY WORD TO OCTAL 
Tire ‘ar ;TYPE SERIAL # 


-SBTTL WRITE TESTS 


5; EHAARRERAAAELELEL ELLE SELLA LE LLL ALLELE LLE SALLE RELEASE SALE ELE SEES 
j TEST 10 BASIC WRITE DATA TEST; 1 WORD 
it THIS dee on ES He Oere chien Hey Shenk test T WRITE JUST ONE WORD, 
s PERE commen 15 1 PROVIDES THE TIGHTEST POSSIELE SCOPE LOOP 
is FoR A WRITE ERROR 
ee eee 
: Boy : #1,$TI -D0 1 ITERATION 

MOV stack SP REST STK PTR 

eed. scl ;BYPASSING WRITE PTESTS 

IMP TIMI 
DOWRT: 

BSERR ; F ALIGN CART 

ety : Bo CART 

TPE - : oN DATA TESTS 

IMP TIMI 
2S: JSR PC, SUBCLR 

ERROR 24 ;CERR AFTER SCLR 

MOV #HDTAB, RO ;MAKE ALL CYL 0 HEADERS IDENTICAL 

$ (RO)+ F $ 
SE on cam biked Tbe 
#1 * (RO)+ XOR OF 182 

CMP RO, SHDTAB+132. HEADERS DONE? (22x6=132) 

BNE iS IF NO 

MOV eH TAB RKBACRS) on TABLE 

MOV . »RKWC(RS) WORD COUNT 

MOV BKCSICRS) RITE HEADER CMD 

7 a 

ERROR 60 FIND ey AFTER WRITE HEADER CMD 


SINAC tia FG oT oe mew 


5 


Bisiis diz70e 


a ee 
NOU £ ITU 
—— ee ee 
£ £££ 
Rass 


i 


if 


ow 
_ 
ie | 


ee Ba gsees sggo-waees ge a8 22 ge | 


Re ¥ 


655: 


jATE 


PC, GSTAT GET FRESH STATUS 
#CERR,HCS1 
; AFTER WRI 

G26 TE ORTING Bate Teste $0 bo TIMING TESTS 
TIMING 
SSTACK, SP ;RESTORE STK PTR 
PC, SUBCLR 
24 ;CERR AFTER SCLR 
SDATAL, RKBACRS) 


;DATA TO BE ALL 1’S 
8-1,RKNC(RS) | ;WORD COUNT=1 


&<WRDATA>, RKCSI( :WRITE DATA CMD 
TS0000, TEMP1 sere ti NEout 


PC, FRDY FIND we bt oo 
BA star IND, ROY, GETER MRL 

HERR, HCSL 

12 ;CERR AFTER WRITE DA 


A CMD 
;ABORTING DATA TESTS Mo DO TIMING 


PC,cotaT foe LATEST STATUS 
>, SBMRe 


sbi, SPIN!D. prob. WV ;SHOULD BE VALUE 


ine A AD AFTER WRITE DATA CMD 
Fe CK MR3 
BO ERROR AFTER WRITE DATA CMD 
#CCLR cniaes 
#1, RKAR (RS) ;SELECT WORD 1 


TA 
a<b,SroK0. CART!D.DOOR!D.BRHM!D. TFOK> , SBMR2 
;MSG Al ERROR AFTER WRITE DATA CMD 


PC, CKMR3 
;MSG B1 ERROR AFTER WRITE DATA CMD 


itesT ll BASIC WRITE DATA TEST, FULL SECT 
OR 


BASIC WRITE DATA TEST; FULL SECT 


tf THIS TEST VERIFIES THE ABILITY OF THE DRIVE TO WRITE 





2 & 4 Os G §-4 BFR aS 





BO7 
TE“pATA Tests FULL SECTOR © 1088 PAGE 58 SEQ 0059 
8 ke BLL ZEROS ARE WRITTEN GY THE WRITE. DATA. COmmaND 


:% 
3% 
:* 


ues 


aES 


18: 


wo 
eT 
wm 





ee Re een ee Cee 


Jit goss 033 mB 


Bos 


ee TAT iW, FSS TER ARITE phe: 
ie HSI 


ee : 









BY A RO BA A COMMAND MER CHECK IS PERF 
BBOve 18" RESEATED Oo AN ALL ONES PATTERN. 






Sh alia 





;CERR AFTER SCLR 
SHDTAB, RKBA(RS) ;RESTORE TO 22 SECTOR 
#66. , RKWC (RS) + arco Soman 


T 


THEAD a Mat 
20; ema ibe 
' » RKCSI A WRITE HEADER CMD 
alll 3.6, gl 


AFTER WRITE HEADER CMD 
PC tes FRESH STATUS 


;GET 
;CERR AFTER WRITE HEADER CMD 
;ABORTING DATA TESTS TO DO TIMING TESTS 








SSTACK, SP ;RESTORE STK PTR 
PC, SUBCLR 
24 ;CERR AFTER SCLR 


SDATAO,RKBACRS) ;WRITE ALL O’S 


teal Adszces) 
re ite eet rire DATA CMD 












;CERR AFTER WRI TA CMD 
MSG26 ;ABORTING DATA TESTS TO DO TIMING 








RKOG maT DIAGNOSTIC 
ore! Pll ll 


ta 





Ge = 0-5 he Pe Bao Bs Oe f= Bhs han Hoh +f eo @ae o 


SaRebhaen BEREEEES 


SERRE RE ER RUM UNON nse saa toeeeawS 
on EEE 


3 


BASIC WRITE DATA TES 


es 


Ow41s 
at 001100 
004 032570 


PART 2 


000000 
00S444 





gees I gongaee 33 aa 28 pe ee 3 Daeeus 


6s: 


67S: 


“West; FULL Sect 


a 10:38 PAGE S9 


sete BKCSLCRS) 
4.010. SPIN!D. ot WD. ;SHOULD BE VALUE 
cS 


‘ we WRITE DATA CMD 


<a 


@CCLR, RKCS1(RS) 
t » Rtn (RS) ;SELECT WORD 1 


acd. 1D. CART!D.DOOR!D.BRHM!D. TFOK> , SBMR2 
, ;MSG Al ERROR AFTER WRITE DATA CMD 
, CKMR3 


roa 


CHECK 


:MSG BO AFTER WRITE DATA CMD 


;MSG B1 ERROR AFTER WRITE DATA CMD 


aSTACr SP 


PC, SUBCLR 
4 


SROTAB, RKBACRS) 
#-2S6. * RKWC( RS) 


a TA> ,RKCSI(RS) 
150000 tel 

PC, FRDY iF 
GSTAT GET 
HER 


; ING DATA 


;RESTORE STk PTR 


;CERR AFTER SCLR 


“READ DATA CMD 
aqeneout 
Y AFTER READ DATA CMD 
STATUS 


AFTER READ DATA CMD 
TECTED 
TESTS TO DO TIMING 


SRBORTING D “6D 
TING DATA T TE 15 TO DO TIMING 


sCCLR RCSL CRS) 


sc SPIN!D. olf ethos 


seh ;SHOULD BE VALUE 








“s 
8 


B= ob 28 = 


eNass 
= 


8 $0 0 & = po hp = He 









DIAGNOSTIC PART 2 MACY11 27(732) 
ll BASIC WRITE DATA TEST; FULL SECT 
BRROR 
N2e $8 
1 ERROR 
12765 100000 000000 MOV 
He 1 000026 MOV 
JSR 
OOS444 MOV 
JSR 
ERROR 
Speuze 50 
1 ERROR 
ot MOV 
lll 1 2s: MOV 
01 001510 MOV 
CMP 
1 ZEROR 
Tet 005364 3S: CMP 
1364 BNE 
ant 001526 CMP 
DOOMG? BR 
BR 
015700 001532 OO00004 4§: MOV 
01 1S32 MOV 
0001 14506 JMP 
SS: 
joy S SCOP 1 
1 001100 MOV 
032570 JSR 
ite ERROR 
0 BIS 
a 
1 ooo0de2 MOV 
wees sg 
Touois ERROR 
ee if 
1 00S406 BIT 








mt 10:38 PAGE 60 


;MSG AO ERROR AFTER READ DATA CMD 


PC, CKMR3 sCHECK MR 
:MSG BO ERROR AFTER READ DATA CMD 

SCCLR, RKCS1(RS) 

81, RKAR (RS) ;SELECT WORD 1 


TA 
ab SPOK!D. CART!D.DOOR!D. BRHM!D. TFOK> , SBMR2 


PC, CKMR2 
;MSG Al ERROR AFTER READ DATA CMD 
cena 
30 ;MSG B1 ERROR AFTER READ DATA CMD 
#ROTAB, RI 
(RL) WOl sACTUAL WORD FOR TYPEOUT 
RO, Whe “EXPECTED DATA FOR TYPEOUT 
RO, (R1)+ ;COMPARE READ DATA TABLE AGAINST 
3$ *THE ’SHOULD BE’ VALUE 
56” . sate DATA DID NOT COMPARE WITH WRITE DATA 
R1, #ROTAB+S12 
2s 
, DATAO 
4 
5§ 
SDATAL,RKBA(RS) ;WRITE ALL 1°S 
TAL, RO 
SSTACK, SP RESTORE STK PTR 
PC, SUBCLR 
24 ;CERR AFTER SCLR 


SOUT THe WALT OF THE TEST CHECKS 
ITE CHECK CMD 
ALL 1°S WERE PREVIOUSLY WRITTEN 


tOAIA, Rt RAGACRS) 
S<URTCHK> RK rel eine ri 


ea CHECK CMD 


»FROY 

3 NO ROY A AFTER WRITE CHECK CMD 
PC, GSTAT GET FRESH STATUS 

#CERR,HCS1 





;SHOULD BE VALUE 


;MSG AO ERROR AFTER WRITE CHECK CMD 
;MSG Al ERROR AFTER WRITE CHECK CMD 
;MSG B81 ERROR AFTER WRITE CHECK CMD 
;SETUP TO CHECK AGAINST WRONG DATA 
;WRITE CHECK CMD NOT FUNCTIONING 


iter'presn stais 
WITH INTENTIONAL MISCOMPARE 


;SEE IF WRITE CHECK ERROR 

sect MRO 

; BO ERROR AFTER WRITE CHECK CMD 
° 

9 


‘EXPECTED WORD FOR TYPEOUT 


;CERR AFTER WRITE CHK CMD 


OTT AEST sTaTus 


eae 


1D. VV!D. DRA> , SBMR2 
aK Me 
;CERR AFTER SCLR 
;EXPECT MISCOMPARE 


;RESTORE STK PTR 


RS) .WDL 
woe 
TRUERR 
RKCS1(RS) 
.CART!D. DOOR!D. BRHM!D. TFOK> , SBMRe 
RS) 
RS) 


aWCE , HCS2 
( 
1 


ee 
Spamye 


c6 OE = i 
a te ES be Ea fe 


e RSSuee SSS: aS be SS See 
1 Th iT 


_ som hae) ee ee err) 
Qo Pate) Qa0 20000000 S 


RERARRED VOR ORD VERTICES ROIS 2CEP ITP EOE RPP STUOE ESS 


—jopjatotnpatotspatatopoiatutalalalatalalelajababelalatejafalelabajsfapepatebeatejejejeheajepafeajejafahapapbepopnpas| 
VEE DLD LIED DEDEDE DED EDL DEDEDE EDEDEDED ODED EMD ODED PD EVIL DOD EDOMD ED DD CIEDODED IDOI DOOD CODCOD 


ad ad 
SADRESHE BBRBRESTE 


68$ 
RK’ 
DA 
ne 
os 


BIT 
ray 
68$ ERROR 22 
MOV SCCLR,RKCSI(RS) ;CONTR CLEAR 


MOV #STACK, SP 


8 
3 
3 
s 
ey 
S 
fu 
z 


Ss 
i 
3 
i 
| 
i 
r 
= 
wm 


DIAGNOSTIC PART 2 


1 


O1ss4¥2 012765 100000 000000 


S452 104415 
S454 012706 001100 


I ORI 
18.P1l a 


UN 
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g 
B 


he 


DATA TEST; FULL SECTOR SEQ 0063 
PC, GSTAT ;GET LATEST STATUS 
a<O2D. SPIN!D.DROY2D. VW! DRA , SBrRe ;SHOULD BE VALUE ax 
57" SHEE AO ERROR AFTER WRITE CHK CMO WITH INTENTI “BRROR 
PC, CKMR3 CHECK NES 
31 ;MSG BO AFTER WRITE CHK CMD WITH INTENTIONAL ERROR 


patetatat—s toto] 

BESKRLSEL EB 

B22 6 = 
Ses RES 


: 


Se UnnsOReS 


op 
oO 


accLR RKCS1(RS) 
$1,RKMRI(RS) | ;SELECT WORD 1 

PC: GSTAT 

8<D.SPOK!D. CART!D. DOOR!D. BRHM!D. TFOK> , SBMR2 

we ;MSG Al ERROR AFTER WRITE CHK CMD WITH INTENTIONAL ERROR 


Pe, CKHRS 
32 


;MSG B1 ERROR AFTER WRITE CHK CMD WITH INTENTIONAL ERROR 


JHINHIHHHHHHHHHHIHHHHHHHEHHHB HEHEHE 
20 SECTOR FORMAT TEST 


RSLS Hh BARTON 





RNAS 
FE paras 
a3 yeas capa! 


WO NOUT£ 
feelelo el=j=l=) 


a ee 
2 Bee 
To 


Gb 2 pH ~ Bee 


penta est eat ant ant 
c4 
@ 


Re SeesseReuae 


a 


~ 
—~ 


8 
§ 


pea ASSASSIN SIS ASINGIS 


ant ae to oe ed 


ag 3 


2 


KELLLLLLLELELLLLLLLLLELLLLLLLELLLLL EELS 


#1, STIMES 3:00 1 ITERATION 
aSTACk, Se *RESTORE STK PTR 
‘ sCERR AFTER SCLR 


sHOTAB (RS) ;HEADER WORD ros 
ee (RS) ;WORD COUNT FOR 20 SECTOR FMT 


<CFMT! > RKCS1(RS) sWRITE HEADER CMD 
150000, wg TIMEOUT ' 


3FIND ROY 
Bestar sMer PRESH Status ek MO 


con AFTER WRITE HEADER CMD 
; TING DATA TESTS TO DO TIMING TESTS 


SSTACK, SP ;RESTORE STK PTR 








UN RKOG 
Pil 


1 


gies SU 
lithe fee fe 
tn ee Ue 8 
ies 


bite 
ie 


- 


1 


8o5 
Ee 


8 
g 


SS Sat ars tates 


Qo 

oe oowo'a 

fe & = 0 0 b> 6-2 fie pe pom 

1 BRER MRS ata] 
ae 28 
Ross de 


— 
: 


tata 
SoE8a 


saa 
Se 


Gee 6 Saved a 


ooo 
ray 


im 


016302 012765 
016310 013737 


di 
a 
A 
: 
a 
: 
: 
2 
: 


e 


Oa De Reis SecroR F 


meeydt 27(732) 
T TES 


= alts one 28 


33 ea ar ere 


$3 fi 
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PC, SUBCLR 
;CERR AFTER SCLR 


24 
SP PE aa 
accent: wea » reetue tineout * ;ARITE DATA CMD 


PC, FROY 
NO Ror AFTER WRITE DATA CMD 
PC, GSTAT GET FRESH STATUS 


pees 
1 


MSG26 
TIMING 


;CERR AFTER WRITE DATA CMD 
;ABORTING DATA TESTS TO DO TIMING 


Th all RKCS1(RS) 
;FIND ROY 
;RDY NOT FOUND AFTER SELDRV CMD 


sFORMAT NOT SET 


aCCLR, RKCSICRS) ; 
get ates Seer STATUS 
acho BePIM. -DROY! iD.wV!D. DRA , , SBMRE ;SHOULD BE VALUE 
ae 'MSG AO ERROR AFTER WRITE DATA CMD 
, CKMR3 CK 


BO AFTER WRITE DATA CMD 
SCREAMER seicer woo 1 


8.0. SPOK#D.CART#D. DOOR!D. BRHM!D. TFOK>  SBMRE 


r 3MSG Al ERROR AFTER WRITE DATA CMD 
Be CMR 
: ;MSG Bl ERROR AFTER WRITE DATA CMD 


#256. ,RKWC(RS) 


sont Sara RGAE 


&<CFMT!WRTCHK> ,RKCS1(RS) 


WRITE CHECK CMD 
TSO000, TEMP1 ° ;SETUP TIMEOUT ° 





BOMB. fae 20 SEC 


032102 
5 


032526 
100000 





RCMB SS aaa tose sau CRo TOR ORS URUON Nos tem Rees 





PART 


Y 
TOR F NES 


66S: 
67§: 


{i 27(732) 


3 


HO7 
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FROY :F RDY 
15’ iho Rov AFTER WRITE CHECK CMD 
PC .GSTAT GET FRESH STATUS 
acERR, HES 
6 
SWCE,HCS2 ;SEE IF WRITE CHECK ERROR 
FuG2¢ Rs) 0 s ACTUAL WORD FOR TYBEQUT 
Pe TRUERR tTEEK BpaINeT BSE IND 
16 WCE AFTER WRITE CMD 
67S 
22 sCERR AFTER WRITE CHK CMD 
8<CFMT! > ,RKCS1(RS) 
te TERI 
we tN ROY AFTER SELDRV CHD 
40 -FORM, HAR2 ; 
103 FORMAT NOT SET 


CLEAR 
: TEST STATUS 
02D. SPIN!D.DRO¥2D. VWV!D DRA SBR ;SHOULD BE VALUE 


PC, CKMRe ; 
*MSG AO ERROR AFTER WRITE CHECK CMD 

» CKMR3 ; CHECK MR 
31 7MSG BO ERROR AFTER WRITE CHECK CMD 


aL ARAL) ;SELECT WORD 1 
&. 
60 


PC, 
;MSG Al ERROR AFTER WRITE CHECK CMD 
Be CRMRS 
Je ;MSG Bl ERROR AFTER WRITE CHECK CMD 
#STACK, SP ;RESTORE STK PTR 
PC, SUBCLR 
;CERR AFTER SCLR 


;RESTORE CYL O TO 22 SECTOR FMT 


UNIBUS RKO6 DRIVE F  aaaateg he PART 2 


OZR6I8.P11 
016570 


alevoe 
016706 


167 
1671 


016720 


: 


att 
Conn 


Sear reriyhnerct Lyi WERERPRRK sae dca acl 


=e 
ue 


He 


4 


20 SECTOR FORMAT TEST 
005037 001372 





01667e O00004 


eo ee Se 
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TOCYL 

TOCYL,CALADD §§ ; SETUP 
HERD iF F 

PC, FHOTAS : TABLE 


ESTA ae HUTTE om 


PC, FROY FT 

200 NO ROT AFTER WRITE HEADER CMD 
PC. GSTAT GET FRESH STATUS 

aCERR, HCS1 


onecet SESORTING DATA TESTS 10°00 TIMING TESTS 





SHEE HE 
TEST OFFSET & RTC LOGIC 


THE HEADS ARE FIRST OFFSET BY 


ee ne Wie a 


TO SELF WILL NOT 


bli BL PE UNS BPI 
ALL OFF TONS 1K Born DIRECTIONS ARE CHECKED 


68$: 

5 Ee 

j ATEST 13 

e 

3% 

3% 

iS 

* i 

+i 

+ 

2s EE 

téT13: SCOPE 
MOV 
MOV 
MOV 

18: eae 
MOV 
ra 
JSR 
ERROR 
CLR 
JSR 
MOV 





RELLEELELLLES 





ce tREStORE Sik PIR 


#1,Re ;MIN POS OFFSET 
PC, SUBCLR 
4 ;CERR AFTER SCLR 


Re,RKASOF(RS)  ;SET OFFSET 


cna ccs ene oh 


NO RDY AFTER OFFSET CMD 
tis GET WORD O 
PC, GSTAT 
#<(O.PIP!D.SPIN!D.OFF!D.VV!D.DRA>, SBMR2 


SEQ 0066 


JO? 
ae BUS RKOb ORIVE QIAGNOST IE PART 2 MACY! re) 01-OCT-76 10:38 PAGE 66 


OZR618.P12 TEST OFFSET & RTC LOG SES 0067 


3413 016772 004737 035344 ISR PC, CKMR2 CHECK MR2 
14 O16 104035 ERROR 35 MSG AO ERROR DURING OFFSET CMD 
1 
ip asi eee hee GR Pe, Cena sCHECK MR 
ig 7010 104061 ERROR MSG BO ERROR DURING OFFSET CMD 
1 1 00000 MOV RKCS1(RS) 
17oe) Ole? oa cones FRY LAKHS) SELECT WORD 1 
1 1 I oos444 MOV #<0. SPOK!D.CART!D.DOOR!D. BRHM!D. TFOK> , SBMR2 
1 035344 ISR PC, CKMR2 
a 1 1 ERROR 36 3MSG Al ERROR DURING OFFSET 
1 DOS 44 
pteRes | Boaose SR BE Geena 
2 017056 104062 ERROR 62 ;MSG Bl ERROR DURING OFFSET 
He comm Of foe 
1704 ee pole JSR PC, FATT. . iFM PD ati 
; 17076 104034 ERROR 34 NO ATTN AFTER OFFSET CMD 
171 00000 00000 MOV #CCLR, RKCS1(RS) CONTR CLEAR 
seats ated heed JSR PC, GStAT GET LA STATUS 
Hille larg ferme oosws «== cb Sato. orrs.SeinaD-DagT+B. WED-ORM ,SOMRe ;SHOULD BE VALUE 
71 J ; CHECK 
ie Sirise toate we alpha tte oes ne 
171 Seedoe ISR PC. CKMR3 ;CHECK MR 
an 017136 104261 ERROR 261 ?MSG BO ERROR AFTER OFFSET CMD 
017140 O01 100000 000000 MOV SCCLR, RKCS1(RS) 
17146 i eee 000026 MOV 81, KARL (RS) ;SELECT WORD 1 
Hig 1 I oOS444 nov #<0.SPOK!D. CART!D. DOOR!D. BRHM!D. TFOK> , SBMR2 
171 om _— ;MSG Al ERROR AFTER OFFSET CMD 
13350 Seda MRS 
17204 104040 ERROR 40° MSG B1 ERROR AFTER OFFSET CMD 
1 PC, RDCYLA 
1 eee ate 1 ad 
17216 00140 BEQ 17§ 
TOHONS ERROR 42 sCYL_ADOR_IN RKMR3_WAS NOT O 
ae ao AFTER OFFSET CMD FROMCYLO = 
17222 O10265 00016 “Mov R2,RKASOF(RS)  ;REFRESH RKASOF 
1 000200 BIT #8117,Re2 
Bt75s8 asta BNE BR IF NEG OFFSET 
017234 004737 032720 ISR PC, ROCYLD 
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OZR618.P11 T13 TEST OFFSET & RTC LOGIC SEQ 0068 
17240 g20237 001402 cre Re CYLOIF ;CHECK POS OFFSET 
RROR 4 ; T IN RKMR2 NOT = RKASOF 
7h Brees WSs? ae FR DEY tho * 
74 017252 737 65S: JSR PC, ROCYLD 
z alee O137 001402 CMP Ri CYLDIF ;CHECK NEG OFFSET 
i 104114 ERROR st OFFSET oat BARS NOT = RKASOF 
017266 66S: 
1 1 MOV SCCLR, RKCS1(RS) 
oo ree ee 
1731 4 HOV 10, TEMP ; Time 
i 2 ; een Fe, FROY iNO ROY. BF DRIVE CLEAR CMD . 
1 1 032266 ir . pC TSTATN T FOR ATTN t 
i 1 a ERROR 154 eat NOT CLEARED AFTER DRIVE CLEAR CMD 
1 1 po0000 00000 MOV SCCLR, RKCS1(RS) 
1 Gseees JSR PC, GSTAT 
: : 005434 BIT 80: OFF, HMR 
bie aee 1 ERROR 43 ;OFFSET BIT IN RKMR2 CLEARED 
aac - AFTER DRIVE CLEAR CMD & SELECT DRV CMD 
17360 01 oococo MOV SCCLR, RKCS1(RS) s CONTR 
rl JSR PC, GSTAT bron¥o ST STATUS 
1 o0S444 #<0. OFF #D. SPINID. D.VV!0.DRA>,SBMR2 ;SHOULD BE VALUE 
1 BC CknRe 
: ZRROR eo ERROR AFTER DRIVE CLEAR CMD 
174 SER BE CRNRS comes MR3 
1741 ERROR 265 sRSS GO EAROR AFTER DRIVE CLEAR C1 
MOV 
MOV 
ah 
JSR 
ISR 
ERROR 
MOV 





Re 
ee se PARES sect wr 1 
in o0s444 cD. SPOKID. 1D. DOOR!D.BRHM!D. TFOK> , SBMR2 
1 MSG Al ERROR AFTER DRIVE CLEAR CMD 
rear posiae RNR 
17464 1 266 ;MSG B1 ERROR AFTER DRIVE CLEAR CMD 
017466 010265 000016 R2,RKASOF(RS)  ;REFRESH RKASOF 
Bare 1 BNE 1 ie ;BR IF NEG OFFSET 

s 

017500 004737 032720 





eee ee - 


LO7 
UNTBUS KDE ae PERT, gy HRCtLL 27(722) O1-0CT-76 10:38 PRGE 68 epee 


= 2 oo ;CHECK POS OFFSET 
be Bin 1 Pe Boe | OFFSET IN RKMR2 NOT = RKASOF 
Bot 14 ;AFTER DRIVE CLEAR CMD 

630 Ol 932720 68s: JSR PC, 

33) Be o1 1 cop ee ;CHECK NEG OFFSET 

53. ul il sQFFSET IN NOT = RKASOF 
os 017532 69S: , ot mee: 


4 
- 
c+ 
“<r 
= 
+++ 


as ie a 2, Gar per 
1s Wee a 
esas at soon cer Fee 21 al ;CERR AFTER SEEK CMD 


017602 70S: 
55 BINS rit 002000 005434 BIT 40. OFF, HAR 
5 Ol7ele 1 ERROR 45 ;OFFSET BIT CLEARED IN RKMR2 AFTER SEEK TO SELF. 
= Bi7E14 o10265 00016 7S: OV —s=R2 RKASOF(RS)  ; REFRESH RKASOF 

Bi 7eSs 01007 — BNE 7 in ;BR IF NEG OFFSET 


Si pee moe Garg “het ae pe 

; HAS Bug peo ie ETRE BLPORE,NO" = oso 
ih 
017660 ' 728: 


ISR 
ERROR 

a Bi 7ee8 Tsoe4 we ERROR by een ;CERR AFTER SCLR 
Bed b17er8 bere poaats Sais mov 1. Tocy 


~»RKDC(RS)  ;SETUP CYL 10 


71S: 





PC, ROCYLD 
7 ;CHECK NEG OFFSET 
1 


; OFFSET IN RKMR2 NOT = RKASOF 
sAFTER SEEK TO SELF 


T 
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BR SET Eas HD Bdaes 10 10 verte 
sa $c POWE AD» AACS CMD 
nOY l ian tIME 
3A 5 FROt NO P AFTER READ HEADER CMD 
005406 iy ,HCS1 
174 ; AFTER 
Tree MSG26 ; ABORT ING Bard mS fe to 50° TIMING TESTS 
TIM 
74$: MOV peecns). cane Ha WORD FROM SILO TO RHTAB 
NOY RRDBCRED' CROs ESRD ORD OC 
000010 I T,RKCS2(RS) 
ISR PC GSTAT ‘ “ne 
FYPe” i DBORT une DATA TESTS Fob TIMING TESTS 
IMP TIMI 
758: 
001372 CMP BHTAB, TOCYL ; CHECK O ONLY, CYL® 
ae Si ;WRONG CYLS ON HEADER 
738: 
005434 BIT 80. OFF, HMR2 
ERROR Ft ;OFFSET NOT CLEARED AFTER READ HEADER WITH MOVEMENT 
9s JSR PC, ROCYLA 
000012 ch ¢ , #10. 
ERROR lee ;DID NOT GO TO CYL 10 
10S: 
13! a aie 
ERROR St ;OFFSET NOT CLEARED IN RKMR2 
16S: PC, SUBCLR 
ERROR 24 ;CERR AFTER SCLR 
MOV SSEEK,RKCSI(RS) ; 
005450 MOV 


=] 
S 


SEEK CMD 
re eno it Tur at TIMEOUT 


;NO ROY AFTER SEEK CMD 





re RKO6 ORI 


Pil 


aryeratary 
re 


ReaR SPREE Is iol soN see 


ee ele 


ae 


i See 


100000 005406 


00006 1 
016712 
1 

101 
016712 


000261 
016712 


000001 001174 
001100 


032570 


FES obfse ofFcer™ & RTC at cman 


MUV 


765: 


BEQ 
JMP 


O1-OCT-76 10:38 PAGE 70 


TEMP1 
Fatte 


1 
zs 


it ere sexx om 


;CERR AFTER SEEK CMD 


BR ar yess NEG OFFSETS 
ey a ee 


;ELSE 00 NEXT PS OFFSET 


HSETUp Neg OreSeT OrOR se A 


;SEE F ALL NEG OFFSETS DONE 
*:GO TO NEXT TST 
$A ANOTHER 


| EHEGHHEHHHHBHHHEHEHHHEHEHHHEHHEHHEHHE HHH HHE HEHE HHH 
TEST READ DATA AT ALL HEAD OFFSET POSITIONS 


jATEST 18 


iS 

;# 

;# 

3% 

;# 

;# 

;* 

3% 

3% 

3% 

;# 

3% OR 

;# 

;# 

iS 

ti T14 
JSR 
ERROR 


wo at 


yor at 


wie NO PAIL URES AT ALL TE R Sats INDICATES THAT 


THIS TEST VERIFIES THAT THE HEAD 
*S DATO Enon ON C ACYL INOER Bo ROVIN 


Be Fs wo — over 
Pee ne 


boar ss OPERATIONAL BY 


ING MSG A, STAT 


- HEADS DID NOT MOVE ar 


B. THe COmeINe TION T1Qh OF 01s SURFACE, HEADS, R/W AMP 


#1, STIMES 
STACK, SP 


PC, SUBCLR 
e4 


AN APPROPRIATE MESSAGE WILL BE TYPED. 
appease ema 


1_ ITERATION 


‘ ApeTORE STK PTR 


;CERR AFTER SCLR 


SEG 0071 


REAP OO Sah AEN ES BaP aT ME 





BO8 


f SEG 0072 
TAL, RKBACRS) ;WRITE “ 
SESS SME Bah me 
3g rl i MOV #256. ,RKWC(RS) ; tbo In on ino 
sWAS ON CYL "FhOn uReT TEST ‘ 
" S<WROATA>, RKCSI(RS) —_; WRITE DATA CMD 
Bose Bpoee ROY 730000 TeMPL =; rineout 
102 ,FROY : ¥ 
BROR yi : Y Br TER WRITE DATA CMD 
SR TAT GET FRESH STAT 
ean 005406 : : ,HCS1 
t2 sCERR AFTER WRITE DATA CMD 
10 HSGeb *ABORTING DATA TESTS TO DO TIMING 
IMP TIMI 
Sb 
ooo0co MOV RKCSI(RS) ;CONTR 
ISR iGeT iA STATUS 
oos444 9.020. SPIN!D. DROY! .VV!D. DRA , SBMR2 ;SHOULD BE VALUE 
J eS ;CHECK MR2 
ERROR MSG AQ ERROR AFTER WRITE DATA CMD 
Pease Pe, CxO : ; CHECK 
ERROR MSG BO AFTER WRITE DATA CMD 
oco000 MOV SCCLR, RKCS1(RS) 
000026 HOV 81, RRR BL sSELECT WORD 1 
oos444 HOY <0, SPOK!D.CART!D. DOOR!D. BRHM!D. TFOK> , SBMR2 
8 sMSG Al ERROR AFTER WRITE DATA CMD 
‘ "OKMRG 
ERROR MSG B1 ERROR AFTER WRITE DATA CMD 
TA (RS) 
el Ok Shee 
1 J » » RKWC( ) 
1 ooo0o NOV @<WRTCHK> ,RKCS1(RS) = WR CHECK CMD 
Boiss nOS45C MOV TEMP at riteout 
102 JSR . ; ROY 
ERROR 15 3NO RDY AFTER WRITE CHECK CMD 
032526 JSR PC, GSTAT ;GET FRESH STATUS 
100000 O0S406 BIT acehR, HES! 
Q 
040000 005410 ei ,HCS2 ;SEE IF WRITE CHECK ERROR 
goog 901506 (RS),WOl AC WORD FOR TYPEOUT 
151 MOV DATAL,WOe * EXPEC FOR TYPEOUT 
need JSR PC, TRUIERR ‘CHECK AGAINST BSE INFO 








CO8 
TIC _PART = 
OG EE PD Ba le 






6 ERROR 16 ;WCE AFTER WRITE CMD 
104022 65$: ERROR 22 ;CERR AFTER WRITE CHK CMD 
66S: 
o00000 MOV RKCS1CRS) CONTR 
IR T iLatESr ‘stat 
oos444 reais IN¢D. DRDY! , ;SHOULD BE VALUE 
JSR ne ; CHECK Mee on 
MSG AO AFTER WRITE CHECK CMD 
au C, CKMRS ;CHECK MR3 
ERROR 3MSG BO ERROR AFTER WRITE CHECK CMD 
MCV RK 
MOV sate cpa (s) SELECT WORD 1 
nov By 
hoy gc 'D. snes. DOOR! D.BRHM!D. TFOK> , SBMR2 
;MSG Al ERROR AFTER WRITE CHECK CMD 
rt , CKMR 
ERROR 32 ;MSG Bl ERROR AFTER WRITE CHECK CMD 
TYPE MSGB : WITH OFFSET TEST 
are At READ 
9S: MOV #1 ;INIT OFFSET COUNTER 
TYPE if a 
MOV Ri, -(SP) R FOR TYPEOUT 
WM . jes. 
TYPE ,SCRLF 
1S: CLR OFFERR sWRITE CHECK ERROR FLAG 
JSR PC, SUBCLR 
ERROR 24 ;CERR AFTER SCLR 
MOV RO,RKASOF(RS)  ;OFFSET VALUE 
Re moans) :Hes0 W0 
SWAB.Sé@wRK;dS : i 
MOV 
HOY torr arr — sche PFineout 
JSR pe P ROY ; 
ERROR 33 NO ROY AFTER OFFSET CMD 





SHOULD BE VALUE 


, SBMR2 
SET CMD 


DURING OFFSET CMD 


sB-W!D.DRAD,SBNR2 * ; 


“AO ERROR 


;CHECK MR3 


;MSG BO ERROR DURING OFFSET CMD 
;MSG Al ERROR DURING OFFSET 
;MSG B1 ERROR DURING OFFSET 


‘Fino arn 
|MSG Al ERROR AFTER OFFSET CMD 


;NSG 81 ERROR AFTER OFFSET CMD 
INO RDY BFTER ORIVE CLEAR CHD 


NO ATTN AFTER OFFSET CMD 
i 
RSG AO ERROR AFTER OFF 


;SELECT WORD 1 
'D.CART!D.DOOR!D. BRHM!D. TFOK> , SBMRe 


; TEST FOR A 


;SELECT WORD 1 


sinh 


10 PURO. RTE eo, SBMR2 
i 


csrat. 


) 


CS1(RS) 
-OFFID. 

CS1(RS) 

(RS) 


-_ 
Fie 


ob, SPOK!D.CART!D.DOOR!D. BRHM!D. TFOK> 


N 
8 
b= 
i 
3 


POSITIONS 


SI, RRO 
escatat 
, CKMR2 
_ Pe, cRORG 


as e o 505% 


SEREBE SBE wal = nari SEBESESe 


5 


Jia 6 
oa Ei Baa & a mas 
doses bat Sse Hae ee 


Bkaoe S85 Benes RSs esse a So RaRcaeus 


ce det pet dete pee ee been hee Don Lee Lee kee lee la el er Pe ery tn ham Lam hate ae ham ha bam) 


SISSY SY SISSY YAY NASY BASRAASY SSASRAINSS  B8ASASAS 


8 g MARARaaamamnnnnn Ass AMmnANMANAAMNRRRRARAARRRBRMRALRREES 


g! 
pC” 


sey eee 


(732) 


2? 


1 


sata | D1 IC PART 2 Y1 
14 T READ DATA AT ALL HEAD OFFSE 


B.Pil 





E08 
IVE DIAGNOSTIC PART 2. WACY1I 27(732)__O1-OCT-76 10:38 PAGE 74 
14 AD OFFSET POSITIONS 





UNIBUS RKO OR 
DZR6I8.P11 ST READ DATA ars 
ioe ERROR 154 ATTN NOT CLEARED AFTER DRIVE CLEAR CMD 
TA (RS) 
ice rr i 
00003 MOV SuRTCHK. RK 51 ¢RS) “WRI CK CMD 
a al 
i 
13 NO _RDY DETER WRITE CHECK CMD 
03252¢ JSR GSTAT GET FRESH STATUS 
040000 o0S410 BIT We, HCS2 
Q 28 
001506 MOV (RS),WOl  ;GET MI WORD 
JSR BOOP RUE RA > CHECK BERING BSE INFO 
001512 INC OF FERR *BAD WRITE CHK ERROR=SET ERR FLG. 
001512 TST OFFERR 
BEQ 2s 
O4S634 TYPE MSG39 Bed a Foe K FOL RE AT OFFSET 
MOV RO, -(SP) 
SET VALUE. 
TAL ASCII 
. : HE re ore TS 
; i 3: ING ZEROS 
I 
iets Tyee SRF 
000200 25 BIT #81T7,RO ;SEE IF OFFSET IS + OR - 
BNE cs BR IF - OFFSET 
CMP , #60 
BEQ 
TS OFFERR 
as: MOV ,RO ;SETUP FOR NEG OFFSET 
IMP r 
3S: INC RO 
020722 IMP 1S 
001512 4§ TST QEFERR 
045476 TYPE ,MSG37 fs ORE Ce ERROR AT Ma MAX POS OFFSET 
OR TEL BUTEA, MERE, PA REPTTONALLY GOOD. 
BR 8S DO NEG OFFSETS 
000260 ss Pa , #260 
001812 ¢ a 
BNE TSTIS 33:60 TO NEXT TST 
BR 3$ 
001512 6S: TST OFFERR 
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TEST READ DATA AT ALL HEAD OFFSET POSITIONS 
7$ 
Be iese i o4sss4 Rie _ »MSG38 NO WRITE CHECK ERROR AT wih NEG OFFSET 
OR EAD/WRI TE 1S PXECEPTIONALLY GOOD. 


sunt RKCSI 
110, TEMP fia TIMEOUT 
— sFIND RDY 


81, RKMRICRS) ;SELECT WORD 1 


PC, GSTA 
#0.R TZ, HMR2 
NOT ING RECAL CMD 

Fire RUT ELP 
PC, FATT ATTN 
ss a ATTN AFTER RECAL CMD 
SCCLR, RKCS1(RS) 
SUNIT RKCSEC ) ;DRIVES 

(RS) “DRIVE CLEAR CMD 
T10, TEMP sSETUP TIME! 
PC. FROY FIN RDY 
isl RDY AFTER DRIVE CLEAR CMD 
PC TSTATN T FOR A 
154 athe NOT CLEARED AFTER DRIVE CLEAR CMD 


1 
sedbanal ee 5 ene 


itst is 1S WRITE WITH HEADS 
te THIS TEST VERIFIES THAT WHEN ATTEMPTING TO 





= i burrs usm as ges 


it T THE OFFSET WILL CLEAR 

3% IVE Fattee Mit WRiie. 

3% I COMMAND HAS AN IMPLIED RTC. 

;# THIS TEST IS PERFORMED FOR MAX POS & NEG OFFSETS ONLY 


HH HE EEE EE EE 





Gee ee we we esese 
ur 
be 
uw 


Geizis Blgray pooomy onus AN aL sTINEs 0 ITERGTION 


021726 012700 000260 MOV #260,R0 ;MAX NEG OFFSET 


EEE LEELA ds 
BERR ARESRR 


MM 


Sit ph cal mesos Meri RRP E ERP ESC TROT Lect Sk RRR i 
TT rit 


Pi ORG PTACURIES ET Ros PUL EMT 
B517% panes 032370 18: 


000016 


Besdts Bbodos 


001440 005450 
032102 


R 
a 
: 


RRB 
wz 
an 


Rae & 
Ds 


e 
=o 





. 
BCC ICE 
JecuU/e 


SS SS 


gungacues a gach aif gucses Ai goede eee & Ri 





| 
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Piscats ;CERR AFTER SCLR 
RO,RKASOF(RS)  ;SET OFFSET 


SOEPSET AKCSICRS) OFFSET CHD 


100, TERPL sSETLP TIMEOUT 

i sNO ROY AFTER OFFSET CMD 
RKMRL (RE) GET WORD 0 
8<0.PIP!D. SPIN!D.OFF!D.VV!D.D0RA>, SBMR2 
PC, CKMR2 CHE : 
35 ?MSG AO ERROR DURING OFFSET CMD 
BE CRMRS CHECK MR3 
61 >MSG BO ERROR DURING OFFSET CMD 

RKCS1(RS) 

a Richa } ;SELECT WORD 1 
PC’ GSTAT 
8<b- SPQK!D.CART!D. DOOR!D. BRHM!D. TFOK> , SBMR2 
36” ;MSG Al ERROR DURING OFFSET 

, CKMR 

;MSG Bl ERROR DURING OFFSET 
sEaGy 1 TIMEOUT 
peopatt Pe arin 
34 :NO ATTN AFTER OFFSET CMD 
RKCSI(RS) ; 
mane RSeE staTus 

#<0.05C!D.OFF!D.SPIN'D.ORDY!D.VV!D.DRA>,SBMR2  ;SHOULD BE VALUE 
PC, CKMRE : 
260 7MSG AO AFTER OFFSET CMD 
Pe CXR ; CHECK 

{ ice BO AFTER OFFSET CMD 
#CCLR, RKCS1(RS) 
8} RKHRL (RS) ;SELECT WORD 1 
a<0- SPOK?D.CART!D.DOOR!D. BRHM!D. TFOK» , SBMR2 
a ;MSG Al ERROR AFTER OFFSET CMD 
PC, CKMRS 


“< ;MSG B1 ERROR AFTER OFFSET CMD 


SEG 0077 


2 
~~ 
sin 
@ 
=§ 
~~ 
~ 
3% 
-« 
aim 


PER LESS SER ERARE DUS tonal Una uler eRe erences 
2 





Series teseese 
S 
x 
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RES Sh 


ae 


333 


sags ee aa 
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; ( 
SUNIT.RKCS2(R5) ;DRIVES 
RKCS1(RS) ‘DRIVE CLEAR CMD 
T10, TEMP ;SETUP T TIMEOUT 
pe FROY DRIVE CLEAR CMD 
gistamn 0 rarTER, 
154 ATTN NOT CLEARED AFTER ORIVE CLEAR CMD 


sDATAD , RKBACRS ) TE 
#BAI. RKCS2(RS) tt SODAS Inch INHIBIT 
8-256. ,RKWC(RS) ;SECTOR O ONLY 


a< TAD TEL sceTUP rit DATA CMD 


PC, FRDY FIND RDY 
il *NO RDY AFTER WRITE DATA CMD 
PC, GSTAT GET FRESH STATUS 
»HCS1 
12 ;CERR AFTER WRITE DATA CMD 
' *ABORTING DATA TESTS TO DO TIMING 
Paine 
aCCLR RKCSI(RS) ; CONTR CLEAR 
pC, Cota i: LATEST STATUS 
90:0 SP SPIN!D. ORD: wid. DRA , SBMR2 ;SHOULD BE VALUE 
gate: thee eo ERROR AFTER WRITE DATA CMD 
, CKMR3 CK MR 
BO ERROR AFTER WRITE pata CMD 

SCCLR enue 
#1, RAR (RS)  ;SELECT WORD 1 
x .aPOk:D. .CART!D.DOOR!D. BRHM!D. TFOK> , SBMR2 
53° ;MSG Al ERROR AFTER WRITE DATA CMD 
Pe, CRO 

sMSG B1 ERROR AFTER WRITE DATA CMD 
SCCLR, RKCS1(RS) 
PC, ROCYLD READ CYL DIFF IN RKMR2 
ape 


SES 0078 


IBUS RKO& DRIVE DIAGNOSTIC PART 2 MACYL1 27(732) O1-OCT-76 10:38 PAGE 78 
18.Pil “ig BRITE WITH HEADS OFFSET : SEQ 0079 
14 04 sCYL DIFF/OFFSET NOT CLEARED AFTER WRITE CMD WITH OFFSET 
= 1 Aoa39? 93307 67S: 13 be RDCYLA "READ CYL ADDR IN RKMRS 
l 
ie ae PRROR cs CYL ADDR NOT CLEARED AFTER WRITE CMD WITH OFFSET 
022532 1044 SCOP! 
: he bt 001100 MOV STACK, SP RESTORE STK PTR 
004737 032570 JSR PC, SUBCLR 
BeSeuq 104024 ERROR 24° ;CERR AFTER SCLR 
“0% 02254 012765 001526 O00004 MOV BOATAD, RKBA(RS) 
4101 022554 052765 000010 BIS #BAI, RKCS2(RS) 
is O22562 012765 177400 MOV #-256. , RKWC( 
wigs SSSEe SLAG SRP BBE A FMA Re ne RK 
i eat Oaois ZRROR ne NO Rov AFTER WRITE CHECK CMD 
4] 12 004737 03252 JSR PC, GSTAT ;GET FRESH STATUS 
4110 peeete 032737 100000 OOS406 BIT SCERR,HCS1 
stig O22624 001417 BEQ 70$ 
4113 022626 040000 005410 BIT WCE, HCS2 ;SEE IF WRITE CHECK ERROR 
4114 Deeb 34 14 BEQ 695 
4115 001506 MOV RKDB(RS) Wl = s AC FOR TYPEOUT 
aii? Goseee 2. cena eR Ope ETEEK AGAINST Boe INO 
uit 022656 DAOlt ERROR 16. ;WCE AFTER WRITE CMD 
4] — 
at 022662 104022 69S: ERROR 22 ;CERR AFTER WRITE CHK CMD 
ut 022664 70S: . 
4 000000 RKCSI(RS) ; 
vise Gees Gury jaa TL RECREACSI CS BOTT AEP ron 
tie? 1 O1 o0s444 HOY 4.020. SPIN!D.DROY:D. WWD. DRAD , SBMR2 ;SHOULD BE VALUE 
ais 1 ERROR — 3MSG AO ERROR AFTER WRITE CHECK CMD 
4} ea Peeaoe i PC, CKMRS s CHECK 
HE: sey ZRROR 31 : Bo ERROR AFTER WRITE CHECK CMD 
4134 022724 012765 100000 000000 MOV #CCLR, RKCS1(RS) 
41 MOV 81, RAKHI CRS) sSELECT WORD 1 
4} JSR GSTA 
i 1 I oos444 HOV 8<D. SPOK#D.CART!D.DOOR!D. BRHI?D. TFOK> , SBNR 
4135 amit ERROR 60. sMSG Al ERROR AFTER WRITE CHECK CMD 


JO 
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JSR BC, CKMRS 
ERROR MSG B1 ERROR AFTER WRITE CHECK CMD 
CMP RO, #260 
SNE 2s ;BR IF JUST DID POS OFFSET 
MOV #60, RO ELSE SETUP FOR POS OFFSET 
IMP 1 
MOV ,RKCS1(RS) 
MOV SUN mts RKC (Re) 
MOV SRECAL, RKCS1(RS) Sibecarrser pel ae 
MOV T10, TEMP1 rae ee 
ISR PC, FRDY FIND ROY 
ERROR 124 *RDY NOT SET AFTER RECAL CMD 
ea SELECT WORD 1 
EreOR 2 NOT ser ING RECAL CMD 
0 : T 
Tok pe tA 1 : ih 
4169 ERROR 55 3NO ATTN AFTER RECAL CMD 
417 MOV gCCLR, RK (RS) 
aie is HOV seen RR Gd ORIEN DRIVE CLEAR CMD 
4174 T ; SETUP T 
at i ay OO EP jit 
4] 1 ERROR 15 FIND ar AFTER DRIVE CLEAR CMD 
4177 144 oa pre: we FOR ATTN 
4138 te 1 ATTN NOT CLEARED AFTER DRIVE CLEAR CMD 
4180 154 
4181 
of 3 CHELESRESESRERES RELA ESLER EK ERR KL SES LLAER SESE KEKE SERRE KRKLARLE REESE 
41s tKTEST 16 TEST CURRENT CROSS-OVER CYLINDERS 
4187 VERIFIES THAT THE DRI 
4] : CURRENT CHONGE CYLINDERS Reet IN fre Fo Be Sutne yore 


Git ® OATA PATTERN FILLING THE ENTIRE & CYLINOERS. 


a WRITE ae IS THEN PREFORMED TO VERIFY DATA WAS PROPERLY WRITTEN. 
THIS TEST IS PERFORMED FOR ALL 3 HEADS. 


CYLINDER X: 63 127 191 255 319 383 


er St 
0 bh eee 
RRLGCLS 


A OOOH, SEF eulB TTR TE ee 


£££ 
~ 


Tb PLD Pu PUT PLD PLD PLL 
Mad Cad ead had Cad halt 
: t 


NOU L&C 
Ttivtvt vt itt ott ttt Wetter ' 17, 37,77, 74,7 
+k +he + + + 
+ne ’ 4 
tay x YT Uru h. 
T ’ A 


vt,vt,7 





a58 i agi 


CYLINDER Y: 64 128 192 256 320 384 





ow 
oa 
w 


“es & 


w 
~ 


Sree gaegeegse guegdess EF 


LLLLLLALALELELAALLLEFLALAA ALLE 


sethen’ se ;;D0 1 ITERATION 


sCYL,RO ;CYL ADDR TABLE 
PC, SUBCLR 
e4 ;CERR AFTER SCLR 


OD) RNC? ; e 7 

SOPAT RKBA(RS) HRD BAY TERN 

SOHSE. SESE TRKWECRE) GHORD COUNT 10 SPIRAL 8 FILL 2 CYLINDERS 
<WROATA>, RKCSI(RS) _: WRITE DATA CMD 

Teoo0g, Ter rineouT 


3 RDY 
; WR TA 
Pe cstAT $1 POY GETER WRITE DATA CHD 
»HCS1 
le ;CERR AFTER WRITE DATA CMD 
riaiee sABORTING DATA TESTS TO DO TIMING 
IMI 


SCCLR,RKCSI(RS) ; 


Eafe. onl fa Se ;SHOULD BE VALUE 


PC, CKMRe ; CHE 
MSG AO ERROR AFTER WRITE DATA CMD 


PC, CKMR3 ;CHECK MR3 
23 ;MSG BO ERROR AFTER WRITE DATA CMD 


RKCS1(RS) 
si, (RS) ;SELECT WORD 1 


PC’ GSTA 
8<b, SPOK!0.CART!D.DOOR!D. RMD. TFOK>, SBMR2 


CKMRe 
53 ;MSG Al ERROR AFTER WRITE DATA CMD 
Pe, cxORa 
;MSG B1 ERROR AFTER WRITE DATA CMD 
(RO) .RKDC(RS) 
arpat hes ;HEAD/SECTOR 
#OPAT1, RKBACRS) 


BAI (RS) 
seade. Soge RKWC(RS) 


SEQ 0081 


— 
1 1 Dr ul Dru 1 Dru 1 Dru Oru t RX T Dru T],1 
+ + + . + tt y T UU 
" ;+ ‘ , AA '> _ 


= 


SF G28 REE IE 
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iL 


SEQ 0082 


i ae nd CHECK CMD 
1s’ 


AFTER WRITE CHECK CMD 


PC, GSTAT ;GET FRESH STATUS 
SCERR, HCSI 
SUCE, HCS2 ;SEE IF WRITE CHECK ERROR 


is eu BER Bt & FOR ee ese" 


fe Sa 


;CERR AFTER WRITE CHK CMD 


CK So ow wate CHECK CMD 
i “ail 
3i’ poh AFTER WRITE CHECK CMD 
RKCS1(RS 


<b. SPOK!D.CART!D. DOOR!D. BRHM!D. TFOK> , SBMR2 
a ;MSG Al ERROR AFTER WRITE CHECK CMD 


32 ;MSG B1 ERROR AFTER WRITE CHECK CMD 


pALL CYLINDERS DONE? 


i EBRsE rebar 


@CCLR, RKCS1(RS) 
TT RK (RS) 
,RKCS1(RS) CAL CMD 
jRESET oh DIFE/OFESET & CYL ADDR REG 
T10, TEMP ‘SETUP TT OUT 
PC, FROY FIND RDY 
124 ROY NOT SET AFTER RECAL CMD 





res oe ~ ae pinawsTls cmodt egg lt mere) gi-octoe PAGE 62 


IT 


ee ee et: 





5; REREREREREE 
4 ;4TEST 17 


owe 
We ee ae OB be OO DO be OBC Be OBC 


jute ih 





i Recan (RS) ;SELECT WORD 1 


PC, GST 
RT2, 
;RTZ NOT SET DURING RECAL CMD 


1a At even peor. co 


(rece fe oot ria CLEAR CMD 
TIMEOUT 


Py ; FO RETER DRIVE CLEAR CHD 
PC, TSTATN ;TEST FOR ATTN 
oss ;ATTN NOT CLEARED AFTER DRIVE CLEAR CMD 


parr 


JEG HEHEHE HEHEHE 
TEST HEAD SWITCHING TIME 
TESTS THE ABILITY TO SWITCH HEADS IN LESS THEN 10MS WHEN HEADS SPIRAL. 


1. SECTOR 
0 SECT 


eeu 
Sad I Eee 


nie Bf Sa Tatege Oe © WEE Cate CorerEe OF Sie KomeS 
NOT HAVE TO TRAVEL 


READ 1) AND CONTROLLER 


THE ABOVE IS REPEATED FOR HEAD SWITCHING BETWEEN 1 TO 2 
THIS TEST IS BYPASSED IF NEITHER L OR P CLOCK IS PRESENT 
| HHHHEREESEREREEEEOE 





EEE EEE EEE EAE Ea ee 
3300 1 ITERATION 


Stack SP 


DOTIM ;BYPASS THIS TEST IF 


dr20 sNESTUER BOP, B.GLOCK PRESENT 

ses Tors sHEAD 0, SECTOR 21 TO BE PUT IN RKDA 
24’ sCERR AFTER SCLR 

1 oun tEANROT FING Sector 17 

TST20 *:G0 TO NEXT TEST 


UNTBUS RKO6 sas metas | I 


OZR6I8.P11 


ree 
so 
ee 


1 


Beers ern eiveeiy (a cia ts Beene RARE Ide ts 


EEE EEEEE 
NLWweH 


R 


mee 





ee 


a 
a 
: 


001174 


MACY © bites: O1-OCT-76 10:38 PAGE 63 


Bre toa rater’ ea i eS é INCREMENT INHIBIT 


fa at bron 


suRpAta, si TA CMD 


2 pear, TEMP vere JUST OK FOR 11/50 


78: BIT #RDY,RKCSI(RS) ;LOOK FOR CONTROLLER READY 


HEAD SHITCHING T 


aoe ;FIND RDY_ AND FRESH STATUS 
ERROR i :NO ROY AFTER DRV CMD 
OR | sHEAD SWITCHING LONGER THAN DELAY 
8S: JSR PC, CLKOF sTURN CLOCK INTR OFF. 
CMP 8425 ,SECTOR 21 DONE? 
BEQ { Sre0 : £60 HE A hex a&t 
MOV #425, TEMPS 
IMP 2 ;ELSE REPEAT FOR HEAD 1, SECTOR 21 


3 GHHHHHHEHHHHHHEHHEHHGHHEHHHHHEHHHHHHHHHIE HEHEHE 
;#TEST 20 DRIVE OFF TRACK TEST 


+ 
+ THIS TEST cKs FOR SERVO OSCILLATIONS DURING SETTLING TIME BEYOND - 
i THE ALLO 
+ 1. INITIALLY EVERY CYLINDER IS FORMATTED WITH IDENTICAL HEADERS 
i CUNT QUE 1 fe ie 
ti 2. B FULL SEC T inite S ISSUED BY A SINGLE CYL SEEK FROM O TO 1. 
if OPA standied paesar oe 
* 3. ie eae "BY" READING THE TRIBITS, 
# ratty Shee 
2 IN THIS MANNER OSCILLATING SEEKS ARE PERFORMED BETWEEN ALL MAJOR CYLINDERS. 
# 100 OSCILLATIONS ARE PERFORMED AT EACH MAJOR CYLINDER 
ii BEFORE DOING THE NEXT CYLINDER 
4  SHELELAAARRAESELEAAAASRE REL LAA LAA RA RELERERARELA AAR AAARERERAA RAKE 
téT20: SCOPE : $1 oa 
MOV ast ck "ES ‘RESTORE eRe "EO 
CLR YL 
MOV eBITIS, TEMPS 
1S: JSR PC, SUBCLR 
ERROR 24’ ;CERR AFTER SCLR 
MOV BHOTAB, RO ;FORMAT HEADERS ON ALL MAJOR CYL. 
2s: TOCYL, (RO)+ SHE 0: CYL 8 
HOY 81 » (ROD STE RDER WORD : ait SECTOR 0 
MOV #140000;(RO)  § ;HERDER WORD 2: XOR OF O 8 1 





s 
e 





us 
6 4 § 





EfEEE 






SAIUAUAALAESUASSAIAALAUUIALILEE 
ahd a2 O32 2 as 0d dead 2S 


£54 


FEF 
az 


0 








3 


- - 
+4 

4 
gh ag 


1? 


ry" T 
4 


4 


YY 


= 

= 
. = 
” _ 
t 


8 
He 


ri 


Baas 


ee pRiNe OFF. thacx 





001400 
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TOCYL, (RO)+ 
Ge. SOTRBrIae. 
aoe RKBA(RS) 

» RKC ( (RS) 
: YL, ” RKDC ( 


i 


*feiee 


Ua (RS) 


Toevt, #1000 
Is’ 2 
RKDC(RS) 


feo, 


PC 
131 


peratte ' 
132 
8CERR,HCS! 


ai 


sh 1§, SESCAPE 
#1, TOCYL 
FREYL 


SSTACK, SP 
TOCYL , CALDIF 
PC, SUBCLR 

e4 


;ADD CYL # TO WORD 2 


;ALL 22 SECTORS CONE? (22ex6=132) 
;BR IF NO 


“WRITE HEADER CMD 
AP ot TIMEOUT 


IND ROW AFTER MRITE HEACER CrD 
sGET STAT 


;CERR_ AFTER ITE HEADER CMD 
;ABORTING DATA TESTS TO DO TIMING TESTS 


;SETUP TO RETURN TO CYL O 


nee 
: ROY 
'NO ROY AFTER SEEK CMD 


PD atten 
NO ATTN AFTER SEEK CMD 


; ¢ 
jALL MAJOR CYL FORMATTED? 
a 


;CERR AFTER SEEK CMD 


iene foc © 


;RESTORE STK PTR 
;SETUP FOR ERROR PRINTOUT 


;CERR AFTER SCLR 












mar" se 
Bil es ®@ 2 
Se a 





RBRNOARIORERANAEANRAA NERA RRDA RNAS Stas stasis sts azessaas He 
a3 ia 


yi 27(732) 


oe 


So it oa 
wees y 
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SEG 0086 


eg 


SECTOR TO BE ALL 1’S 






ascare RKCSI(RS) ;WRITE DATA CMD 

T , TEMP ous as 

11’ iho ROY AFTER WRITE DATA CMD. 
,GSTAT T FRESH STA 
* DROT, HMR IF DRIVE OFF TRACK 





lle ;DRIVE OFF TRACK AFTER WRITE DATA CMD 









1 ;CERR SET AFTER WRITE DATA CMD 


RKOC 





113 ;CYL ADOR IN RKMR3 NOT = 






#STACK, SP RESTORE STK PTR 
PC, SUBCLR 
24 ;CERR AFTER SCLR 
RETURN TO CYL 0 
pds hh 
sroege , RKWC(RS) 
SURDATA, RKCS1(RS) 
TS0000, tEMP1 
PC, FROY sFIND ROY 
ll : Y AFTER WRITE DATA CMD 
PC, GSTAT GET FRESH STATUS 
* DROT, HMR 
lle DRIVE OFF TRACK AFTER WRITE DATA CMD 
8CERR,HCS1 







is ;CERR AFTER WRITE DATA CMD 





;NOT BACK TO CYL O 


2 


DOS 
BKOS ORIVE DIAGNOSTIC. PORT 2. NACYIL 27(732) O1-0CT-76 10:38 PAGE 8b 
PL BRIVE OFF TRACK TEST 


: 


RO, #100. sALL JTERATIONS DONE? 
3$ ;BR IF NO 


;RESET ITERATION CTR 


;ALL MAJOR CYL DONE? 
;BR IF NO 


;RESTORE TO ORIG 22 SECTOR FORMAT. 


;CERR AFTER SCLR 


aor RKBA(RS) 
, RKWC (RS) 
: YL, RKDC(RS) 


TOCYL,CALADD =; 

ef, , HEAD : 
FORMAT : 

PC; FHDTAB * TABLE 


EEA GOR Om 


PC _FROY ND ROY 
'NO ROY AFTER WRITE HEADER CMD 
TAT GET STAT 


Se yess 338 ~# Ste AS 


C4 
% 


i RBORTING D DATA WA TESTS 10 007 IMIMG TESTS 


BIE 


gt 

dseide 
131 

001444 


TOCYL 
jeg er elton MAJOR CYL REFORMATTED? 
1 IF NO 


RKDC (RS) SETUP TO RETURN TO CYL 0 
SESCAPE 


1315 


SSEEK RKCSI(RS) ;SEEK CMD 


T i Hat 
131 Y AFTER SEEK CMD 


Piyratte iF atin 


NO ATTN AFTER SEEK CMD 


Sas 

Wee 

ue59 = iBn 
= ee BIT 
4BEN OD 

:. 

= 

2 

: 

WEG8 OE 


S5 ge gues 5& meee 333 


sCERR,HCS1 
67$ 





we 


“TET: 


tut atatatatatata 
ONO £WM-O 


PSS SSeAA AA AAAS ATA HASH 





RKO& ORI 


e1B.Pil 


<= 


Ce PART 


104210 
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ERROR 210 ;CERR AFTER SEEK CMD 
67§: 


-S8TTL SERVO 8 SPINDLE TIMING TESTS 
TIMING: 


FELLLLLLLLELELALLLLLALLLLALLASLESSAAFLASLLLLELELEARELLS LASS LE 


tiTest" 21 TIME BETWEEN OUTER LIMIT TO HEADS HOME DURING UNLOAD 
# TIME IS MEASURED FROM ATTN ASSERTING (APPROXIMATES REV 8 OUTER LIMIT) 
TO HEADS HOME ASSERTING. EXPECTED TIME APPROX SOOMS 


3% 

3% 

3% ALL TIMING TESTS BYPASSED IF NEITHER 

3% L OR P CLOCK IS & WILL BE INDICATED BY A MESSAGE 


KLEFLLFLLELLLLELELELELEL ELLE LLL LELELLERALELELELELLLELALALELELEE 


tBral: Soy he « 00 1 ITERATION 
MOV sothen Se ai 
TST TIM ;SEE IF BYPASS TIMING TESTS 
Q IME] *BR IF NO 
TYPE *BYPASS TIMING TESTS 
IMP $eoP 
TIMEL: 
TST DOTIM 
BNE g 
TYPE MSG13 sTIMING TESTS BYPASSED 
IMP $E0P 
1S: ISR PC, SUBCLR 
ERROR 24 ;CERR AFTER SCLR 
MOV RKCSI(RS) ; 
MOV fen TEP TEMP] Ee TIMEOUT 
JSR PC, FROY FIND RDY 
ERROR 13] =NO RDY AFTER SEEK CMD 
MOV ; TIMEOUT 
JSR PC. FaTt2 FIND ATTN 
ERROR 132 :NO ATTN AFTER SEEK CMD 
BI BCERR, ,HCS1 
: K 
BRO Hf : CERR AFTER SEEK CMD 
64S: 


SEQ 0088 


FREEREEE 
SRRLIVHLS 


Rata 
BB 


3 


GRA AGAROLEC EAC REcEE CHER ceRaatRAaesncEEeSS Hs 


“3 
rans 
— 


2 


Cees ie 
(EU AGNS Se oS 


t, 
4 


eS 5e 





ORI 


wg PART 2 MACY] 
TIME BETWEEN OUTER LIMIT TO HEADS HOME DURING UNLOAD 


x 


SE 





043745 3s 
@ 001160 
1 
1 


001176 
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se PC, SUBCLR 
OR 24 sCERR AFTER SCLR 
JSR PC, CALCLK ;CALIB TIME TO GO THRU 'LOOP’ 
MOV SESCAPE 
MOV sunt O6b RKCSI( RS) UNL 08D 
We Pc, FA To He Riis 
ERROR ATTN AFTER UNLOAD CMD 
MOV ,RKCS1(RS) 
MOV SUNIT RucSeC FS) DRIVE 
MOV CS1(RS) DRIVE CLEAR CMD 
MOV T1O 1 Time 
JSR FC RDY 
ERROR 15] :NO_ROY AFTER DRIVE CLEAR CMD 
ISR PC, TSTATN TEST FOR ATTN 
fa ERROR 154 ATTN NOT CLEARED AFTER DRIVE CLEAR CMD 
CLR LPCNT 
MOV $1,RKNRI(RS) § ;SELECT WORD 1 
2s ,GSTAT 
Bi? SO’ ABH HMR2 
fet Feu ETS ob Ta Loge 
BNE 2s BR IF NO 
ERROR 66 *NO HEAD HOME AFTER UNLOAD CMD 
TYPE MSG18 TN BEING HEASURED 
MOV NT STHPO TUP FOR MUL 
JSR IM TYPE TIME oe USEC 
TPE *SCRLF 


4S: CLR SESCAPE 


5 HHH HHH HHH HHH HEHEHE 
:&TEST 22 TEST LOW VELOCITY TIMES DURING LOADING 


AFTER TREADS HOME” HAS BEEN DETECTED FROM THE PREVIOUS TEST. 


THE FOLLOWING “LOW VELOCITY" TIMES ARE CHECKED AGAINST 
(Warns t0 ie DEFINED. 


ee ee Oe 8 


TIME 1: TIME en HOME NEGATING & TRACK FOLL OK ASSERTING 
EXPECTED TIME APPROX SOO MS 


TIME 2: TIME BETWEEN OUTER LIMIT & INNER LIMIT 


SEG 0089 


BOABIB.PLD tae fea L 





PART 2 


OW VELOCI 


001174 


NNNNNL 
MNSYHSH 


001176 


1412 
1414 
000026 


001462 





ba tt ATA 4) geoer lo PAGE 89 


i TeetS PEER CER" TR FOLL OK (APPROX OUTER LIMIT) 
i EXPECTED TIME APPROX 2 
is TIME 3: TIME BETWEEN INNER LIMIT 8 OUTER LIMIT 
: Seae cnet nt anal 
is TO EW Ne cat ING, Fine BPPRO 
Se FS¥RKLEREPESSSELALE SERS RL RSSSHE ELS UAL RSE RAL ES ERA GRE REL EH LASSER 
"Stee: Soy aL. STIMES 1 ITERATION 

MOV aStack, SP ‘RESTORE STK PTR 

JSR PC, SUBCLR 

ERROR 24 sCERR AFTER SCLR 

V RKCSI(RS) -START SPINDLE CMD 

HOV ra FR 10, Ten TIMEOUT 

JSR *FIND PEND ROY 

ERROR :RDY NOT SET AFTER START SPIN CMD 

ISR oop ;CALIB TIME TO GO THRU LOOP’ 

MOV 89S, SESCAPE 

MOV HZ, COUNT 

MOV a6). SEC 

MOV #1, RKMRI(RS) 

JSR PC; CLKON ;TURN CLOCK ON FOR 60 SEC TIMEOUT 

J5R PC, TAT 

* HOHM, HMR2 





PC GLKOF 
#1, RKMR1CRS) 


BOS TPOK. HMRE 
es 


" 
LPCNT, TIML 


LPCNT 
#1, RKMR1(RS) 


;8R IF HEAD HOME = 0 


;HEAD HOME NOT CLEARED DURING LOAD CMD 


;SETUP FOR TIME 1 
;SELECT WORD 1 


ERT OT RUT 
reac 


OK NOT SET DURING LOAD CMD 
i Thee LOO COUNT FOR TIME 1 


;SETUP FOR TIME 2 


SES 0090 


UNIBUS RKO& DRIVE DI 
OZR6IB.P11 


Berd00 
bis7e 


4 


4 


RERRR & 


RE 


pie oi, bee 
we ai 
a 001472 
mn ee 
es 034750 

171 
ve es 
2 ite 


3 





SSCL tren ere 


TIC PART 2 
ST LOW VELOCITY TIMES 


S$: 
005434 


001464 6S: 


MACY11 


\ 


39026 Agae bay Wey S25 BSS Santee se FS g 


;ATEST 23 


THIS TEST MEASURES INDEX TIMING BY: . 
A. CHANGE FORMAT TO 20 SECTOR & READ HEADER. 


01-OCT-76 10:38 PAGE 90 


LOADING 


05 V HERE 


LPCNT 
#1, RKMRICRS) 


PC, GSTAT 
- REV, HMRe 
(Bont, 11a 


tins oe NPO 
PC, TYPTIN 


tire $nP0 
PC, TYPTIM 


TEMP 
PC, FAtTe 
TST23 
SESCAPE 
T100, TEMP2 
PC, FATT 

74 

SEOP 


;8R IF GOT REV 
; TEST FOR OVERFLOW 


'BR IF NO 
iBFURe Loop COUNT FOR Time 2 


;SETUP FOR TIME 3 


;REV_ NOT C 
sSTORE L 


IME 1 


; TIME 1 MEASUREMENT 
;SETUP_FOR MULT 
; TYPE TIME IN USEC 


;TIME 2 MEASUREMENT 


;TIME 3 MEASUREMENT 


;FIND_ ATTN 


;NO ATTN AFTER START SPIN CMD 
;ABORT DRIVE 


ss EELELALELELELLLELALLALALLLELELELESLLELLELLE LALLA LAA EE SEER LE ERELE 


MEASURE ROTATIONAL 


TTN 
TTN AFTER START SPIN CMD 
TO NEXT TEST 


“yes 


SEQ 0091 


UNIBUS RKO6 a PART 2 


OZR6I8.P11 


— pe 
Ww 


SS6556 
QOnwrul £ 


GRIPPER RUMIDMRSS teh ioe TesaURno oR Rae RON CaS 


goes 68 Fees Oe 


1 





MEASURE 





032650 
001426 


4 
444 


Bis 


2 


72 


032650 
001426 


ROTATIONAL 


001174 





es: 
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SPEED 


SEQ 0092 


3% CONTROLLER RDY STARTS THE TIMER 
1% B. CHANGE FORMAT TO 22 SECTOR & READ HEADER. 
is CONTROLLER RDY ENDS THE TIMER. 
te INDEX TIMING IS THE TINE TIME BETWEEN THE 2 CONT. RDY TIMES. 
i HIS IS BECAUSE ‘ CHANGE OF FORMAT INHISITS SECTOR PULSES 
it INU TH EXT. ROE PEAR TA KEEPIN tino Y= 
i THE TIME IS THE AVERAGE OF 100 READINGS. 
oe HKSAAAAARARLASAAASHALA EASA LERLAAAAALALALELLAAAFLALELE LALA FLEE 
téT23: SCOPE oon : 
mov eethcn' gp Ape bad ERR BPR 
TYPE mSG4e2 sBYPASSING NEXT 4 TESTS 
IMP YELTST GO TO VELOCITY TEST 
JSR PC, SUBCLR 
ERROR sCERR AFTER SCLR 
JSR PC, CALCLK sCALIB TIME TO GO THRU *LOOP’ 
CLR RO ; ITERATION 
CLR SUM *L0 ORD OF REV TIME SUM 
CLR SUM+2 rh WORD OF REV TIME SUM 
1S: MOV 8<CFMT!RDHEAD> , RKCS1(RS) sCHANGE TO 20 SECTOR FMT & READ HEADER 
MOV TSO000, TEMP1 ue TIMEOUT 
JSR PC, FRDY *FIND RDY 
ERROR 17] =NO RDY AFTER READ HOR CMD 
TST RO ;TEST FOR SECTOR 0 AFTER FORMAT CHANGE 
BNE 4§ 3D0 ONLY ONCE 
JSR PC, RDSEC 
Sr SECTOR 
ERROR os ;CANT FIND SECTOR O FROM INDEX 
FORMAT CHANGE 8 RDY REC’D 
ar TST24 GOTO NEXT TEST 
45: CLR LPCNT - COUNT S THRU LOOP 
MOV RKCS1 (RS) TO 22 SECTOR FMT & READ HEADER 
2s BY te sevup TinEOUT 
q BNE ‘ EXIT IF GOT ROY 
oe PC, LOOP ELSE GO THRU LOOP 
AD HOR CMD 
ERROR ietoy smoot NE NEXT TS 
3S: JSR PC, ROSEC 


—_ 
w 
—~ 
mm 
oo 
+ 
3 


ORIVE 8 ate ES PART 2 


a] 
J 
be 


Geese 10v0e8 
026474 


BEEN? e atid 





001174 


i’ 
=,’ 


DoREIB. 
i 
sr 
Ay 
uere 
4878 
: 
won 
wee et 
4887 
S 
13 
es 
Wess 
4900 
ee 
: 
w0 
ugis OB 
aia 
a 
c 
rae 
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MEASURE ROTATIONAL SPEED 


PL TRIAL TE 


ot 


TST.4 wat NEXT TE 
ee Le 
cas nett eee 
Mov (38+, { ) {DISREGARD He SB “Be 
(5P)+’ 33GET THE LSB’S OF THE PRODUCT 
a0 Ra, Sun ;R3 CONTAINS LOW ORDER PRODUCT 
is = Bb, e100 
BNE 1S 
TYPE  ,MSG24 sAVG ROTATIONAL TIME 
ISR PC, AVGTIN ;CALC & TYPEOUT AVG TINE 
TYPE | SCRLF 
i iTest 24 ssesnannn SEEK TIME 
34 
Sy TRE AVERAGE TIME OF 1 erecta aera 


$ 
# a NOT as LIMI 5 fae SUPPL IED 
s MAX SEEK T 





KELLLALEALLLALLLALLAALALALELLLALALALALALES 


RLSZE 
tte4s Roy #1, STI :D0 1 ITERATION 
sthcaeee 
JSR PC, CALCLK ;CALIB TIME TO GO THRU LOOP’ 
RO TERATION 
SUM itd ORD OF FOURS SEEK SEEK TIME 
SUM+2 WORD OF FOWARD RO SEEK TIME 
putt iL OF REVE 
142 4] OF REVERSE SEEK THE 
meme ;CERR AFTER SCLR 
#7$, SESCAPE 


PUB. ROTEL, 1 Eg ot 0 
T50, TEMP1 


ARE BE Shack 


ie See eee 


si 


asesasnasaneavanaiaaniNNnANN Iti EOE © 
ope fa Baa Sek 


R § Sees § 
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004737 032102 JSR ;FIND ROY 


104131 ERROR — NO ROY AFTER SEEK CMD 
nae rae eth sinIt a sCOUNT PASSES THRU LOOP 
I J atT3 ;FIND ATTN AND STEP *LPCNT’ 
104132 ERROR 132 NO ATTN AFTER SEEK CMD 
A 
F86008 cosas Sethe Hest 
1401 BEQ cs 
104210 ERROR 210 sCERR AFTER SEEK CMD. 
1 1472 001160 SS: MOV , STMPO : FROM LOOP 
1 ate ete MOV In, STH :FROM CAL os 
tue Bot HOV sire (8) a THe ji CAND ON TRE STACK 
ie atte nov ( satay cEy, THe Les oF PRODUCT 
1 if HOV SPs ster | cat mee Life PRODUCT 
gos76s 000020 TST RKDC(RS) 
1414 BEQ 6$ BR IF THIS SEEK WAS REVERSE TO CYL 0 
ne 001 001476 oe rs ;SUM UP FOWARD SEEK TIMES (LSB) 
001164 001500 ower MSB 
032570 JSR 
rie ERROR ion CERR AFTER SCLR 
000712 BR SEEK TO CYL O 
F- $ T 
22 063737 Solas oo1so2 6S a00 STH, SUM1 SUM UP REVERSE SEEK TIMES (LSB) 
063737 001164 001504 ADD STMP2,SUM1+2 ;MSB 
INC RO 
000144 CMP RO, #100. ALL SEEKS ? 
1265 BNE 1S 3BR & REPEAT IF NO TO CYL 410. 
TYPE .F TIME 
hater, Pepie JSR peo AveTIN EAL c 4 Fee AVG TIME (FOWARD) 
"4 ae. 
1 1 0014 MOV 
ee Goi DC {ea8 MOV tire in 
102 004737 035016 JSR PC, avetin CALC & TYPE AVG TIME (REVERSE) 
1% 1 1 T 
iis Bbiete TPE + SERtE 
il il CLR SESCAPE 
122 O00464 BR TST2s 3;G0 TO NEXT TEST 
124 005037 001176 7S: CLR SESCAPE 
130 012765 100000 o00000 MOV #CCLR, RKCS1(RS) 


UNIBUS RKO6 DRIVE DIAGNOSTIC PART 2 
OZR618.P11 MERSURE MAX SEEK 


cu AI RAE SBS 
Ee EB = ue os 
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Rv BECACSR meee CR) RESET CH DIFFSOFFSET & CYL AOOR REG 
: RKMR3 RESP. 
AB Rep ak 
ERROR :RDY NOT SET AFTER RECAL CMD 
MOVs 8, — ;SELECT WORD 1 
JSR 
fre a0. RrZe HMR2 
MOV 10, TEnpe SETUP TREO pees drmepeg x 
ERROR EE" N AFTER RECAL CMD 
HOV SUNT PccSzt Fe) ;DRIVE® 
HOV {Red DRIVE CLEAR CMD 
MOV Boer a 
2BRoR 15] : AFTER DRIVE CLEAR CMD 
JSR «PC, TSTATN TEST FOR ATTN 
ERROR Get ATTN NOT CLEARED AFTER DRIVE CLEAR CMD 
‘prhet MEASURE HIN SEEK TIME 
Hee ky a 
+i IF NOT WI INTE ea Be SUPPLIED, 
# MIN SEEK 
tét2s: SCOPE 
MOV «81, STINES ;;D0 1 ITERATION 
MOV tack, SP 
JSR _—s- PC, CALCLK ;CALIB TIME TO GO THRU ’LOOP’ 
CLR = RO ; ITERATION 
CLR SUM iL OF F SEEK TIME 
ct sured Ht WORD OF FOWARD SEEK TaN 
ctr Sunliee WORD OF REVERSE SEEK TINE 
1S: JSR _—s- PC, SUBCLR 
ERROR 24 ;CERR AFTER SCLR 





Gnive PiAaesT 


012737 027636 001176 


= 


ne 


= 
— 
o~ 


8 
— 
£ 
— 
<= 

| 

| ' 


Sree tt 


pe SG 





a 
Bs 


027570 
027606 
027614 


Gi Se 





$33 43 mea S88 338 S88 84 seyssss Zo 


@ goes geese = 


ow 
~- 
~ 


Ce 
3 


e2 


87% , SESCAPE 
#1, RKDC(RS) 


1(RS) ;SEEK CMD 
Bur 


T 
(SP)+, STMP1 
(SP)+, STMP1+2 


RKDC(RS) 
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REASURE I RING SEEK T Tine 


;SETUP FOR CYL 1 

NO ROY A 

ROY AFTER SEEK CMD 
ill omaet ed ae 
po a 
NO ATTN AFTER CMO 


;CERR AFTER SEEK CMD. 
;FROM LOOP 


my wae AERP BEB 


5 ;GET THE'NGB'S OF THE PRODUC 


;8R IF THIS SEEK WAS REVERSE TO CYL 0 
;SUM UP FOWARD SEEK TIMES (LSB) 
;MS8 


‘SEEK To eno 


;SUM UP REVERSE SEEK TIMES (LSB) 
;MSB 

;ALL_ SEEKS ? 

;BR & REPEAT IF NO TO CYL 1 


;FOWARD SEEK TIME 
;CALC & TYPE AVG TIME (FOWARD) 


7 TIME 


;AVGTIM ROUTINE 
;CALC & TYPE AVG TIME (REVERSE) 


borele.Pul 25 Fe 






bin teat 
SAFHESH“ASSERKRLOREBBBVRRPSRV serious 


- 
| 





001174 


65S: 


‘itt 


> 
:# 
+H 
3 

¥ 


go gus See £ ® 


o 
_ 
4 


2 *ageesee aS3e 


NOS 
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TST26 ;;G0 TO NEXT TEST 
SESCAPE 


sCCLR,RKCS1(RS) 
SUNIT,RKCS2(RS) 


eRECAL,RKCSL(RS) 5 CH DIFF OOPFSET & CYL AOOR REG 


; RESP. 
124 :RDY NOT SET AFTER RECAL CMD 
BL ,RKMRI(RS) — ;SELECT WORD 1 


*GSTA 
80: RTZ, HMR2 
:RTZ NOT ING RECAL CMD 
10, TEMP2 ;SETUP TI our 
pC FATT FIND ATTN 
3NO ATTN AFTER RECAL CMD 
RKCS1(RS) 
SUN RRS Re ;DRIVES 
ac pBKCSL CRS) Det CLEAR CMD 
Fe FROY i aonae DRIVE CLEAR CMD 
TSTATN = ; TEST FOR ATTN 
154 ;ATTN NOT CLEARED AFTER DRIVE CLEAR CMD 


Toe MEASURE 137 CYLIMER GEEK IE 


THIS TEST MEASURE 


MEASURE 137 CYLINDER SEEK TIME 


THE TI 3 m0 S IN TH DIRECTIONS ARE PRINTED 
IF NOT WITHIN EMITS 0 BF SUPPLIED. 
AVERAGE SEEK TIME SHOULD BE LESS THAN 4OMS 


3s 


coos @ 


LLALLELLALLLLLLELAAAALAALELELAL LLL LALAALELLLELLLAA LALA LAALL LEAS 


téT26 


#1, STIMES ;;D0 1 ITERATION 
astack, SP 

PC, CALCLK ;CALIB TIME TO GO THRU LOOP’ 
RO ; ITERATION R 

, LITER Se PRDES seex re 
SUM+2 ‘H OF F SEEK TIME 
SUM1 3LO WORD OF REVERSE SEEK TIME 


CYLINDERS 0 & 137 






PART 2 Y} 


eee 
on 
=o 

8 





+ Se 
p.¢] 


B 


8 
eos 2 29 





] 

] 

1 

1 

] 

} 

| 

j 

1 

i JSR 

: 1 ERROR 

ibe 14 CLR 

) 1 MOV 

164 1 JSR 

ibe 1041 ERROR 

j JSR 

RE Oe oe if 

16 1 ; Q 

10 10421 ERROR 

172 130150 1 w7@ 0119 SS: NOV 

1 S01 } 1474 1lé2 MOV 

174 «Gs ate 1 1168 MOV 

175 1 3 MOV 

17% 174 1714 JSR 

1 1 ll MOV 

i” 1164 MOV 
Sl 10 esac TST 
ie aint BEG 

' 063737 OB 500 001476 

ig Sees Seti 001500 

ie 

iB i 

1s toes? BBteDs ooiso2 6§ 

ts 

] 130et 0011 001504 

16 

corte? 

1 

i 1 

2 BS Woo 

1 


$83 83 asa S88 "34 S88 
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a 137 CYLINDER rine 


SUM1+2 


87$ , SESCAPE 


STMP 1, SUM1 
+2 
, SUM1+2 


B uo. 


MSG32 
PC, AVGTIM 


ant Sun 
Sum1$2, Sums2 


) + eErL chp FOR CYL 137. 






SES 0098 
;HI WORD OF REVERSE SEEK TIME 


;CERR AFTER SCLR 


;FIND ROY 
NO ROY AFTER SEEK CMD 


;COUNT PASSES THRU LOOP 


;FIND ATTN AND STEP *LPCNT’ 
;NO ATTN AFTER SEEK CMD 


;CERR AFTER SEEK CMD. 


FR on Bere 
; ett MULTIPLER ON THE STACK 
MULTIPLICAND ON THE STACK 


4 PUT T 
pit es MONEE ne proouct 
;BR IF THIS SEEK WAS REVERSE TO CYL 0 


;SUM UP FOWARD SEEK TIMES (LSB) 
;MSB 


;CERR AFTER 
;SEEK TO Boe 
;SUM UP REVERSE SEEK TIMES (LSB) 










;MSB 

. ? 

Bhs REPEAT TF NO TO CYL 137. 
s FOWARD TIME 

CALC 8 AVG TIME (FOWARD) 


: SEEK TINE 
SAVGTIM ROUTINE 
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MEASURE 137 CYLINDER SEEK TINE 








004737 035916 PC ,AVGTIM ;CALC & TYPE AVG TIME (REVERSE) 
SEALE 
inl 7360 TO NEXT TEST 


sah race re 

phere SET CHL r DIFE/OPESET & CYL ADOR REG 
Boer! Ca 
124 


Y NOT SET AFTER RECAL CMD 
#1, RKMRICRS) SELECT WORD 1 


5’ ARTZ. HR 
Bare Aiea aS}, QUAING RECAL CMD 


g*agueses Ban gue Se & at 


TEMP] ; Time 
PC, PRDY fe RDY 
i RDY DRIVE CLEAR CMD 
pC, TSTATN ST FOR A 
154 a NOT CLEARED AFTER DRIVE CLEAR CMD 





65S: 
ve reeseneennunassucuceuususueness itiiitiiittiitiitttitttttistt tt 

; ATEST 27 MEASURE MAX VELOCITY OF HEADS 
abies tcl 

13 sutaate Uet6e Ay 15 ca ML ied 6 ees IS KNOWN, 
IF NOT WI Rene oF 0 LIMI SUPPLIED. 


[Ses peeaeserseesnnennsannaeeneenenenennaeennnonainennians 


téT27; 
Gisrae gpagy our "AY auegres po a JTERETZON 


005000 CLR RO ; ITERATION COUNTER 


— boneane 
BOC Oe Oe a OC a oe 





: 





ares xe DRI 


00:4 
1 
1 
1 
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MEASURE MAX VELOCITY 


001176 


001402 


001402 


MACY! 


18: 


67$: 
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CLR 
CLR 
CLR 
CLR 


[= 
% 


g23s 3 3g 


go SSeeuseee go a0 Baas as Zacinwe Z 


3L0 WORD 4 Aap SEEK TIME 
Hs & Ree BH 
REVERSE SEEK TIME 
CLOCK CALIB SIMILAR TO CAL“LK 


;CERR AFTER SCLR 


;SEEK CMD TO CYL 400 
;FIND ROY 
NO RDY AFTER SEEK CMO 


res (NO SHIFTING) 


;READ C 
7 (NO SHIFTING) 


CHECK BIT 
;BR IF 
;CANNOT FIND CYL 128 


;CHECK BIT 7 (NO SHIFTING) 


;CANNOT FIND CYL 256 


;FIND ATTN 
NO ATTN AFTER SEEK CMD 


ON THE STACK 
TPLY ROUTIN CAND ON THE STACK 
INE 


aerate tses 4 THE PRODUCT 


up biaaRO SEEK TT 


;CERR AFTER SCLR 


SES 0100 


SSeS SS 
S 


RRSSSS ST 
££ 


a 


ms 


o*. Tet 
‘ste 
1°A 
Ata 
~ 


oe ee ee er oe oe le ed ee re o> 


a AETRRLNFS SRB VE 


er OT Sy Sr et a a et et em eer 


+ 


oe 
a Ge 


>+ 
. ix 
> 

x 

o 

. hs 
+> 

. 1K 
> 

«x 

ix 

> 

Ls 
03 

03 

3 

03 

03 


ror 
ty) 


RKO math © neta 1S Se 
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MAX VELOCITY OF 





001402 


Y11_ 27(732) 


De 
own 


aaa 
3 


718: 


128: 


13S: 


4 8825 83 YEYs SBSsussss go gue 
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RKCS1(RS) 
TSO, TEMP 1 


131 
TSOO, TEMP1 


Sle 
TEMP 
o8$ 


;SEEK TO CYL 0 


;FIND ROY 
;NO ROY AFTER SEEK CMD 


OF RTE 
;CANNOT FIND CYL 256 


;CHECK BIT 7 (NO SHIFTING) 


;CANNOT FIND CYL 128 


;FIND_ATTN 
;NO ATTN AFTER SEEK CMD 


;CERR AFTER SEEK CMD 


;;PUT MULTIPLER ON THE STACK 
3 3PUT THE MUL TIPLTCAND ON THE STACK 


ETHOS TSSS oe rue encour 
;SUM UP REVERSE SEEK TIMES 


aS 
: DO AGAIN 
FWD 


FAVGSP ROUTINE 


SEQ 0101 


UNIBUS RKO6 DRIVE DIAGNOSTIC PART 2 MACYLI 27(732) O1-OCT-76 10:38 PAGE 101 
Pll MEASURE MAX VELOCITY OF HEADS SEG 0102 
031 O440 1 TYPE SCRLF 
B3} hoeog? Bee CLR SESCAPE 
031 000464 BR SEOP 
377 031264 00S037 001176 14S: CLR —-SESCAPE 
3 031 1 MOV SCCLR, RKCS1(RS) 
l 1 1 1 MOV SUNIT’ RKCS2( RS) 
1 l 000013 o00000 MOV #RECAL, RKCS1(RS) > RECAL CD 
38e sRESET CYL DIFE? FSET & CYL ADDR REG 
IN RKMRe & RKMR3 RESP. 
03 312 013737 go1432 o0s4s0 MOV 710, TEMP! 3S TUP TIMEOUT 
38 a Tou Error 134 ROY NOY SET AFTER RECAL CHO 
B8 031328 012765 000001 000026 MOV 81, RKMRI(RS) ;SELECT WORD 1 
t 825008 O0S¥ if BED Re 
i 1001 e Be 7s ~=CS 
1 ERROR a4 ;RTZ NOT SET DURING RECAL CMD 
ee 432 O00SYS2 725: MOV 0 : TIME 
i a3 Neto JSR pe Patri : arin 
031364 104055 ERROR 55 :NO ATTN AFTER RECAL CMD 
1 1 1! RKCS1(RS) 
reid oi boieee eet HOV SUNT? RKCSPLRED ;DRIVES 
r 1 000000 MOV SCLEAR, RKCS1(RS) -DRIVE CLEAR CMD 
141 432 O0S450 MOV T 0, TERPL ; TIME 
14 1 ISR Pe iP 7 RDY 
1 1041S! ERROR 15] ;NO ROY AFTER DRIVE CLEAR CMD 
G3i4ed 004 4 032266 JSR PC. TSTATN TEST FOR ATTN 
Gia retin ans ERROR 154 ;ATTN NOT CLEARED AFTER DRIVE CLEAR CMD 





S 


eelerees 5 
BMNGU £ Wf 





A\A 


Hh RA BR hm 8 be ee oe ne ee 


ido es Fons Cae CRORE BRE NIRTRCES 
RIRRELN TUL FTEORN 


-i = - = = 
SSSsssssssssssssss 


ReIB-PLl END OF PSS. 
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ROUTINE 
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-SBTTL END OF PASS ROUTINE 
Wage ee gm ot arma ameamime nc 


sINC RENENT THE PASS NUMSER ($PASS) 
he BXXXXX" ¢ XXXXX IS A DECIMAL NUMBER) 
HIE a MONTY On G0 TO 
THERE ISN’T JUMP T ers. 
om 
SCOPE 
MOV 8STACK, SP esl unail Pen ft : 
ins SDEVCT ARE ALL DRIVES aN TESTED? 
BEQ Cropise iBR at 
NUDRV : NEXT DRIVE PRESENT 
SEOP1: SCOPE a ont 
LR Stine +3 ZERS te NORGER UF BER ERATIONS 
INC SPASS 23] THE PASS NUMBER 
BIC #100000,SPASS  ;:DON’ OW A NEG. NUMBER 
DEC (PC)+ ;;LOOP? 
SEOPCT: .WORD 1 
BGT SDOAGN 3;YES 
MOV (PC)+,a(PC)+ }:RESTORE COUNTER 
SENDCT: .WORD 1 
SEOPCT 
move $enee csp) {Save SPs FOR 
TYPDS *:G0 P CIMA eet WITH SIGN 
SGETH2: : 7 ub + EON es a 
Beg qe. Ha if NO OR 
RESET *;CLEAR THE WORLD 
SENDAD: ISR PC, (RO) :G0 TO MONITOR 
5 SAVE ROOM 
NOP 33FOR 
NOP *:ACTLL 
* IMP arecoe ; ;RETURN 
SEL: HOR -1,-1,0 sNULL CHARACTER STRING 
: TASCIZ <i8><12>/eNnp pasé’ # 


SEG 0103 


te ~_ DRIVE DIAGNOSTIC PART 2 


SRR RRR e GRC oae Ra TERERSBSRATERER ISIS AI IAS 
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GO bb BO be ee a ee ee eek ee ee 


as 


pe 


RoehBolad 
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Dieses & 


SUBROUTINES 





1001 


oos4é2 
177757 
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~SBTTL SUBROUTINES 
;SUBROUTINE TO CLEAR ALL FLAGS FROM DDUMP THRU DOTIM 


CLRFLG: MOV #DDUMP, RO 
MOV 4-17. »Rl 

1S: CLR (RO)+ 
ei 
RSP 


'TYPE PROGRAM ID IF FTITLE=0 


;PROGRAM ID 


SROUTINE TO INPUT DRIVE NOS. TYPED IN 8 SET 
PDRIVS, DRIVO-ORIV? REGISTERS APPROPRIATELY 


SEQ 0104 


GDRVS: ROLIN 
HOV (SP)+,R0 iGET STARTING ADDR OF ASCII STRING 
1S: MOVB  (RO)+.Re *GET ASCII CHAR 
BIC #177400, Re *MASK H 
HOV sORIVO, RS ; DRIVE 
’ 
2s: CMP RY, Re sWAS TYPED CHAR O THRU 7? 
BEQ 3$ BRANCH IF YES 
<I (k3)+ NO, INCREMENT DR FLAG ADDR 
ee e S/B 0-7 OR TERMINATOR 
BS thes 
ero eg’ ‘ ; DEFAULT DRIVES 
7S: SIZFLG *BYPASS TEST 1 (SIZING) 
RTS PC ;FOUND TERMINATOR, EXIT 
33: NC 
Ine Bays - as fora #6 2 a oalves: TO BE TESTED 
BIC el774b0, Re 
CMP : ie IT A COMMA? 
A EH ; ei, a Tenn On? 
BNE 4§ :IF No SOMETHING 
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DZR618.P11 SUBROUTINES SEG 0105 
= 031756 000761 Sk 7$ sFOUND TERMINATOR, EXIT 
14 031760 104401 046221 ug. TYPE EM1 ONLY 0-7 ALLOWED. 
Big 031764 000137 010724 IMP PRGSRT “START ALL OVER 
1? 031770 o0S201 S$ INC Ri ;S/B NO MORE THAN 8 DIFF 
S518 031772 001330 SNE 1$ :DRIVES TYPED IN. 
031774 000771 BR 45 IF NORE, HAVE ERROR. 
031 005237 ooss22 6S: INC SIZFLG sD0 TEST 1 (SIZING) 
ees peek 000207 RTS PC *EXIT. 
5523 
5524 ; 
Eeee “ROUTINE TO INPUT RKBAS OR DEFAULT. 
, 
5528 O44 GBA: _RDOCT 
552 1 MOV (SP)+,RO GET LOW ORDER FROM STACK 


;BRANCH IF DEFAULT. 


aia 
con 


BE 
001264 MOV RO, SBASE 








ETM te IF aU PRESENT SCIP OVER EA 
+ Fatus I SBTAINED ORE fhe RETURN FOR EITHER CASE 


5533 RTS PC 
55 Ne 177440 001264 18: MOV -#177440,SBASE ;DEFAULT VALUE 
x RTS PC 
4 
5537 ; 
'ROUTINE TO INPUT RKVEC OR DEFAULT 
o44 GINT:  RDOCT 
0 ROY (SP)+,R0 sGET LOW ORDER FROM STACK 
Souq 001 Be OCIS sBRANCH IF DEFAULT 
seve Ose 01007 001304 HOV «RO, RKVEC 
cous 012737 000210 001334 1$: MOV «#210, RKVEC ;DEFAULT VALUE 
a 000771 BR 2§ 
FROUTINE TO SETUP INTERRUPT VECTOR & PRIORITY 
S553 H 
1 | SETINT: RO 
Es is fee we ae pee ane re mee 
013710 001336 MOV RKPRI, (RO) *PRS TO RKVEC+2 
032100 000207 RTS PC 
'ROUTINE TO FIND READY (RDY) DURING A DELAY 
SENTER WITH A IN 
a RETURN 
cep 


wee eee wees ~ = ——— 


J10 


SEG 0106 


8 

w e 

: : 

- 

: 424 

38 Be 9g 8 

EUs g- =O im 
8 - = eh 

= e . z . 5 E : z 

p f-T Sa eb fees 
gz : ; a ee 
2 6 ; masses et Hee 5? 5 Eee a! 
EE gg | Gece? Tiaras Spt ade 
s eben © Quiche co a ee 
: : Et SFou's 
© syuunege “ BBSESBREDBEEEEL Sse BGIDGEEE Enon BBS 
3 Ez rakes 





cal com eg sf 


ee 





O3e322 


UNIBUS RKOG DRIVE DIAGNOSTIC PART 2 
SUBROUTINES 


OZR6IB.P11 


pe ORIVE BineNpsTiC PART 2 





Baa SST aes ERS Se arses 
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1S: a ATTN(R4Y) ,RKASOF+1(RS) ;FIND CORRECT ATTN 


5 
es 


RP GAP Lins 


JSR GS 
(SP)+,R4 
RKMR1 (RS) 

JSR GSTAT GET STATUS AFTER ATTN SEEN 
(SP)+.R4 REST 

8 82, (SP) iB P OVER ERROR 


i 
ae: 
& 
: 


ORE THE RETURN FOR EITHER CASE 


mA) "aaa 
a2 
wre 
ee 
= 
pe 


ATT2: MOV RY, -(SP) ;SAV RY 
2s: MOV SUANIT, RY 

be tee ,»RKASOF+1(RS) ;FIND CORRECT ATTN 

1 
at come (RS) CT WORD 
A T STATUS. 

nov (38, GET Lares 

1S: cua RKMR1 (RS) 
PC, GSTA 
MOV (SP)+,R4 RESTOR R4 
R00 88, 6 ) SKIP OVER ERROR 


ENTER WITH A COUNT IN 
sen bun Tso. Bs Orth "Gor Ltenarin + 12 US TO EXIT 


by: TST TEMP 1 35.6 US 


~ mR BE 


;THIS ROUTINE TYPES BYPASSED ORIVE®. ENTER WITH DRIVE® IN RO 


BYP: TYPE MSG14 sByPnss 
MOV RO, -(SP) SAVE AO FOR TYPEOUT 


SES 0107 


UNIBUS 1 DRIVE DIAGNOSTIC 








SUBROUTINES 
a 


gE 


a Elbe bes 


beer 


8888s 
[oe 
tee 


SRK 


5 


JUUUUE 


PART 2 





MACYLL 27(732) 01-OCT-76 10:38 PAGE 107 
Tt Hy WC 
. 33 IGIT($) 
. J $3 NG ZEROS 
iTHI pOUTIN es DLE Bt COMMAND TO GET STATUS 
if BP tae BY I , AN ERROR IS FLAGGED 
GSTAT: a ; 
Bet aSiee, (EEN oie » 
fig text 1(RS) ; ATUS WITH SELECT DRIVE CMD 


9 ROY NOT SET BY END OF SELECT DRIVE CHD 
(3+, TPL RESTOR 1. 


bey act bis eee Ph Catal oul 


SEQ 0108 


3 
: 
: 


aegeese 


fe 
aren 


ante 
*RETURN +2 CLEAR 
SUBCLR: RKCS2(RS) ;SUBSYS CLEAR 
Saag Suen: nay aR) 
ISR PC AFROY FIND ROY 
ERROR >RDY NO SET END OF SCLR 
000010 MOV IT, RKCS2(RS) ; is 5 
ee eX) a 0 
Bit ,HCS1 ;CHECK F 
RT 
1S: 606 Bs ;SKIP OVER ERROR 
* READ THE SECTOR COUNT IN RKMR3, RIGHT JUSTIFY IT 8 STORE IT IN ’SECTOR’ 
000026 ADSEC: MOV » RMR (RS) WORD 3 
easel 
001426 SECT 
1426 BIC #tC<f. SECT>, SECTOR 
ASR T ;RIGHT JUSTIFY 
Ren : a 
CTOR > INFO 
ASR 
RTS 


FREAD THE CYL DIFF/OFFSET IN RKMR2, RIGHT JUSTIFY IT & STORE IT IN "CYLDIF’ 
RDCYLD: MOV #2,RKMRI(RS) § ;WORD 2 





Darel. 


PPP PEPE PEP OR RD 


sta 


Ay, 


Penarth 


zu) 


REE EERE EEK EEK KEEKEEEEREREES 


pease Bee 
LEVE 





RKO& ORI 
Pil 


tntatnt 
+m 


A 


ee ee en ok oe oe 


00002! 


00002! 
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ISR PC, GSTAT 
MOV HMA CHLOIF 
I arcch. > CYLDIE - 
F sev BrP ESOPFSET 
an : _ 
F, 8777 CHK TO IF RET IN COMPL. FORM 


SNE z IF _NO 
a, IF ifr IF YES 


QUICK SELECT DRIVE COMMAND TO OBTAIN CYL DIFF 


18: 


QKCYLD: MOV 1,-(SP) ; TEMP1 
RKARI(RS) — :SELECT WORD 

nay : RKCS1(RS) ;SELECT DRIVE CMD 

1$: T 1(RS) ; F 
TEST CONT RDY 
BE fhe 
ti? ;NO RDY AFTER SEL DRV CMD 

es: MOV 


BIC MCCA CIES EYLDIF CYL DIFF ONLY (NO SHIFTING) 
MOV (SP)+, TEMP” TRESTORE® TEMP 


FREAD THE CYL ADDR IN RKMR3, RIGHT JUSTIFY IT 8 STORE IT IN *CYLAOD’ 


PC C >RE CTOR 
eae tect PBR SECTOR 17 
2g *BR IF NOT 17 


CER TOR 817. 


RDSEC 
SECTOR, #17. 


ROCYLA: MOV 82, RKMRL (RS) ;WORD 2 
JSR TA 
MOV CYLADD 
BIC atC<f-CADD> , CYLADD 
ASR C ; IGHT JUSTIFY 
FER © Gh 
ASR ; INFO 
are Erno 
FIND SECTOR 7 
s RETURN IF NOT FOUND 
; +4 IF F 
FSEC17: MOV TSO00, TEMP1 ;SETUP TIMEOUT 
1S: JSR 
CMP 
BNE 
JSR 


SBR IF READ SAME TWICE 
;ELSE TRY 1 MORE TIME 


$23 


SEQ 0109 


ie matt Fr DE PART 2 






: > 
£9 0D 00 GD Gp 6p Gp Gp Gp Oo McD fr 
ee a a a od ae =}=]- l* - fr " 


canines 


00S4SO 


1 
ie 001516 
1 

151 
151 
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BEQ 3$ ;8R IF 17 
2s: H ie 
BRE 1 ; TRY AGAIN 
RTS PC 
3s: #4, (SP) ;SKIP OVER ERROR 
ais 
; 
; T = Y 
Mime in secows IN ee 
; RETURN NO 
; IF FOUND - SKIP OVER ERROR 


Bi fure (Rs ifloRo 1° 
+ ROH, HERE 


eR 
TT ee 


T 
2s & #8, (SP) ;SKIP OVER ERROR 
‘era To FIND LOAD HEADS IN RKMR2 WORD 1 BEFORE THE TIMEOUT 
: TURNS IPF : SKIP OVER ERROR 
FLOAD: MOY 4950. RKHRTCRS) SWORD 
1$ mee Ba? Ge TA 
BIT #0: LOAD, HMR2 
irr 
RTS 
$ (SP) . P OVER 
2s B00 42, SP ;SKI ERROR 
FI HEADER TABLE WITH 66 WORDS OF VALID HEADERS 
ENTER ul CYL # IN’ , 
: WITH HEAD ® IN HEAD 
‘ENTER WITH FORMAT IN ’FORMAT’ 
TAB: MOV ~(SP) ; 
nome MOV Rit ) ey 
MOV sHOTAB, RO “HEADER WORD TABLE ADDR 
CLR Ri ;SECTOR COUNTER 
ft 
ASL 1 
ASL 1 


SEO 0110 






~ —> 
> 5 
Deen 
-- 
roc 
= 
"<< 
> 
- 
ia 
= >be 
: | 





Ra 
ss 2 
aaaeG 








TT 


{i AiRtatata 
+, Witte tas 
th ek rt) La 
o 
peo = eo i es 
oe — 
-— 
Eee gees see Sy Sey Sees 


eg 








Bil 
MACYLA 27722) 01-OCT-76 10:38 PAGE 110 


MLAS SRR M2 


1$ 
Bis 001S22 
1 


Far 


aa 


< 


0-40-08 rer 





mea 


Ri 822 sper ToS gre CTORS DONE? (66 WORDS) 
ete But ge 

MOV (SP)¢,R RESTOR RL 

HOV (SP); :RESTOR 

RTS =«-_«wPE 

af ano Reewalies tte ANEOIN CRTTAG 1 TABLE TO BEGIN BIN ae TH SEE SECT TOR 0 

RO,-(SP) : RO 
R1,-(5P) : Ri 
Pe PULT ;MULT SECTOR BY 6 
SEETOA, Ra ;RO-SECTOR TO RO = INDEX 
Tes SECTOR ;SAVE INDEX 
sRHTAB mt ; INDEX To T HALF OF RHTAB 
SSATTAG, RI ; INDEX TO TOP HALF OF SRTTAB 
(RO)+, (RL) sPUT BOTTOM OF RHTAB TO TOP OF SRTTAB 


SS mace mts 26 S2ES Besss 


bs) 
jor 
w 











SE6 0111 





HD1 sSETUP HEAD # FOR WORD 2 OF HEADER - 

FORMAT, FTL 

FMT] :SETUP FORMAT FOR WORD 2 OF HEADER 
— + 

mI ( HERDER WORD WORD 2- “SEETOR er OR NO 

1 erat: 

a Mi: SITIS>, des ; -G000 SECTOR FLAGS 

CALADD, TEMP 

(RO) Tere 
TEMP2 





TEMPe, (RO)+ ;HEADER WORD 3-HEADER CHECK 





BRAT 


;PUT TOP OF RHTAB TO BOT OF SRTTAB 


IIR RESTOR RO 
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MULT BY 6. ENTER WITH DESIRED # IN *SECTOR’ 


AULT&: ASL CTOR :2 X SECTOR 
CTOR, (SP) 


34 X SECTOR 
ier, SECTOR (4 X S)#(2 X S) = & X SECTOR 


;READ TRK SECTOR INFO 


3 
< 


;TMPO HAS SECTOR INFO 
;TMP1 HAS HEAD INFO 
;SEE IF SECTOR 0 

;GET AC WLE SECTOR 
eRe otto 

STORE HEAD 

3ST CYLINDER 


;SEE JF ie 0 
;BR_ IF YES 
;GET ACTUAL WLE HEAD 


wow 
ona 
Oo 


: 


oj SESERRA F 
oaag 3 
im 


BSSSnn 
ag 


;SEE IF CYL 0 
;GET ACTUAL WLE CYL 


;RKDC & RKDA INDICATES WCE 
;OCCURRED AT CYL 411,HD 2 SECTOR 21 


*3 BSSSMRe 
SE BSRSSRs 
igs 
3 


= 
E 
E 
2 





SES O112 








; 


ORI 


vw 
poe 
rintatniny sat 
G3 9 2 b= Bs 
~- 
~ 
=us 
Oo 


ane 


r= 
£ 


va ae a 
ce om 


° esSESERRERRERRER ITNT naTnananTeTaesneararaerary 1S 
aa ae 
: 


arate 


a 
al 


B 
é 


Be 
e=6-—- 


TIC PART 2 


177777 
001374 
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SES 0113 


: +8. RY 
rte NOV (R4)4+ WORD GET CYL# OFF TABLE 
CMP WORD, 8-1 ; SEE IF ALL 1’ 
BEG 2 sBxIT F YES 
SRO, CYL 
BEG BR IF F OY Raton 
ist (R + T CYL WORD 
2s: MOV (SP)+, STMP1 RESTORE 
MOV (5P)+; STMPO * RESTORE 
MOV (5P)+)R4 RESTOR RY 
RTS PC 
3S: MOV - —- (R4) , WORD : HEAD § SECTOR FROM BSE TABLE 
BIC 8177900, WORD Pad # ONLY 
CMP WORD, SECTOR ; OR COMPARE: 
ES dP 
ST (R4)+ ELSE GET NEXT CYL # OFF TABLE 
BR 1$ 
4S: MOV (R4)+, WORD GET HEAD & SECTOR FROM BSE TABLE 
Bice #1 WORD ;KEEP HEAD® ONLY 
CMP WORD , HEAD : ? 
BEQ S§ IF YES 
is 
cs: MOV (SP )+, SIMPL ; RESTORE 
MOV (SP )4, T RESTORE 
MOV (5P)+ *RESTOR RY 
a0 82, (SP) *SKIP OVER ERR ON RETURN 
R 


i THIS ROUTINE CALIBRATES ANY PDP-11 AGAINST 2 CONSECUTIVE 16MS TICKS FROM AN L OR P CLOC 


ete i See at Sen ae Ge ew 8 Lom. 
TF Oa oe ie NPA DS I 
ie he OUoe CONTENTS. OF LPCNT. 


SAN APPROX VALUE FOR A POP11-05 MAY BE 0.4MS TO GO THRU THE LOOP ONCE 
lf ae fe GREATER THAN WHAT THE L 


CLOCK 
Rk EC HE ios Rea Ae a 


mae ee ITERATION CTR 
OF 256 ITERATIONS 


60 THRU CLOCK HANDLER 
#1,SEC ;ONLY ONCE 


MOV 
MOV 
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DZR618.P11 SUBROUTINES SEO 0114 
6016 O34264 012737 177777 O0S4SO MOV 8-1, TEMP1 ALL 1°S FOR TIMEOUT 
034272 737 035202 JSR Pc, CLKON 
001416 1S: TST TyMUP 
1 SNE 2 BR IF GOT 1°ST TICK 
o0s4s0 DEC TEMP! 
1 BNE 1§ :BR IF TIMEOUT NOT 
AOD] guage YPE MSG23 :NO CLOCK INTR T, ABORT TIMING TEST 
1 1434 IMP $e0P ABORT DRIVE 
GLerae ARREBL BRINIG = BY thegAT scar rst Tae 
005037 00147e CLR LPENT ;LOOP COUNTER 
005037 O01416 CLR TIMUP “CLEAR BEFORE 2’ND TICK 
005737 001416 38: TST TIMUP 
1 BNE 4§ BR IF GOT 2°ND TICK 
737 034672 ISR PC, LOOP 
Nop ‘PROVIDE A 
000240 NOP : DELAY 
5038 000767 BR 3s 
004 035310 4S JSR PC, CLKOF ;GOT 2°ND TICK, TURN OFF CLOCK 
Fad ee 001472 001476 ADD LPONT, SUM 
S2or I 
eae ea RORO2? +OOO4O0 RO, e256. SALL ITERATIONS DONE? 
604S 10 001317 BNE 53 BR IF NO 
4 SWAE ;DIV 
ee Be Oe BN re YS 
6050 005000 CLR RO CLEAR FOR DIV 
CLR R 
CLR 
es OL 
040432 #16666. ,R3 DIVIDEND (16666 US) 
1 001476 MOV RS VISOR (AVERAGE OF 256) 
036i JSR +f, DPID DIVIDE 
: hy wast neath ag. UAL § gMe TINE TIME IN USEC 
bres ov4i4 RESREG oe re ted oatlaae 
eper Goad are” pc 
‘TH I THE THE ABOVE ofxcert THAT 
= A’Ten'Pe BKEYED HAS BEEN INSERTED TO TAKE OP SOME TIME 
b2e8 To RATCH THE Fine? TAKEN BY THE ROUTINE Ne That USES THIS ROUTINE 
OS44SE 1 YELCAL: G 
OSH460 o0s000 ane RO s ITERATION CTR 
ae D462 001476 CLR SUM >SUN OF 256 ITERATIONS 


g 


Fll 


SEQ 0115 


Ewa 

: : 3 

3 3° : 

z ee A: 

zt a S 5 m= 

s ic Ea Ze 
= - 5 ws eg 

é z att 4 5 eS 
fy 2 =e a2 yf 5 
2 ie 
o — £2 a ih ow 
£8  -« & Fe tf x my: “ d2 gp 
8 so a Sa One 33 a ¥ ry = - ee : & 
z zate & “8 Sate Bed ite = eon 5a soee Sed ¢ t f ‘ eo 
a g bane 
~ Beet nyuvee Bao nem fe fe sey 38 SSISEERBE eel SS 
2 g 4 rs 4 $ SBeBts 8 
- ae ae & 
88 33 3 
o Sena = 2 BS ssb2 385 ss 
A OE ise 


[it Ee SSE e 
: OBER 


e 
Re ere a ee ee ee ee ne eee en hee hee hoe heen te hee ees hes ees es hes hee he 
As DODNOODDOWDWNONDDOOODONWNONDWWOWWWWD 





ORIVE Binewestic PART 2 


i 


S 
= 


Pl 


001472 


899999 
TuRERS 


i enaraaeaaal 


59599 
aaa 
ee 
a: 
re 


O34746 000207 


i 
c— 





PPE PPPS PKK PKCM PMN MPP POOP MGM OKO MPO KCK POrrrn 


$s b= b= Oe 2 0 bs bh 2 Bb OO Fo = BB 6-2 Ob 2 0 0 eo ho hs he De Hh Ow 8 6 op pH hohe 


BREBIa otal ZINA SSSLS A COME OVO UATE SSS GARAGES SERRE EE 


r=9 
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1S: DEC RO 
BEQ 2s 
BR 1$ 
es: INC LPCNT 
poy (SP)+,RO ;RESTORE RO 


THIS ROUTINE FINDS ATTN FROM A SEEK AND RETURNS 


barra: BITB ATTNCRY),FKASOFS1(R5) __;TEST FOR ATTN 
Ish BF oop ELSE G0 THRU Loop 
ST LPeNT TEST FOR OVERFLOW 
BNE FR T3 BR IF NO AGAIN 
1S Fob 82, (SP) ; JUMP OVER ERROR 
SROUTINE TO MULT & TYPE A 2 WORD PRODUCT 
“ENTER WITH LPCNT IN Sino 
;USED FOR LOW VEL TIMES IN UNLD & LOADING 
NeraMe Mov H,~(SP) PUT THE MULTIPLER ON THE STACK 
MOV sro, ) >: PUT Puc HPL CAND ON THE STACK 
JSR as$MuLT ;;CALL THE MULTPLY I 
MOV  (SP)+, STMPO :;GET THE usps OF THE PRODUCT 
MOV (SP)+'STMPO+2  ;:GET THE MSB’S OF PRODUCT 
MOV aSTMPO,-(SP): LSB ONT eBTACK 
*MSB IN LF MULT MACRO 
JSR PC, SDB2D *CONVERT TO ASCII STRING 
ISR PC’ §SUPRS TYPE TIMES 
Nee aitscer “MICRO SEC 


S ROUTINE USED BY TIMING TO OBTAIN THE AVERAGE OF 100 TIMES IN MICRO SECONDS 


AVGTIM: G 
are RO ;CLEAR FOR DIV 
CLR R 
CLR RY 
MOV SUM,R3__;LSB DIVIDEND 
MOV Sumte, Re sMSB DIVIDEND 
MOV $100..RS :DIVI 
ISR PC, DIVTYP 


Pe 


FROUTINE TO CALC & TYPE AVERAGE SPEED 
Avcsp: SAVREG 


ae “ ;CLEAR FOR DIV 


SEG 0116 
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Pil SUBROUTINES SEQ 0117 
035064 013703 001476 MOV SUM, R3 LSB DIVIDEND 
Lire MOV Sum+e2, Re He BlV ioe 
1 MOV #1 WRS V 
100 Ol 1 MOV #1,R4 *M58 DIVI 
So 2 Ey 100000( 10) 
104 JSR M.DPID  mpeehesis 
Heath Ross pate MOV RS’ Sine! THB IENT 
114 CLR RO “ann FOR DIV 
+ earn CLR RL : 
1 CLR RY 
104 Ol 001231 MOV 8665. ,R3 ;LSB DIVIDEND 
130 001 162 MOV sinPi RS :DIVISOR 
l 1 JSR DIVTYP 
ret 10404 045452 TYPE . , M5636 ; INCHES/SEC 
ROUTINE TO DIVIDE 8 TYPE WITH SUPPRESSED 0’S 
150 1 OIvTYP: JSR PCH. DP ) 360 DIVI 
1 19337 ll MOV $ >STORE LSB QUOTIENT 
160 O1 11 MOV Ro’ STMPI :ST TIENT 
16s Le7ae 11 MOV sStMPO,-(SP) | ;PUSH LSB ON STACK 
1 1424 JSR PC, SDBeD ‘CONVERT TO ASCII 
He Te 04737 O416S¥ J g BC, SSUPRS TYPE IT 


PROUTINE TO TURN L OR P CLOCK INTERRUPT ON 


cee Me {LSL-IT COMPRES 





RTI TERRUPTS 
2s: CLR TIMUP 
BNE 1 sBRANCH IF_P-CLOCK PRESENT 
144112 HOV 8100, aLKs L=CLOCK, ENABLE INT 
144076 1S: MOV #-1, aPKSB 3P=CLOCK, ALL 
144066 MOV $135, aPKS NT oP, REP INT 
Rs se INT ch 
*KW11-L & KW11-P INTERRUPT HANDLER 
Lock: TIMUP 
See COUNT 
001412 oa , COUNT 
4 DEC if 
IMUP sSORRY, TIME IS UP 
1S: iN : , 


CORE o - 
SSSR OSIGE GISELE LE EEE EGR SRSSREESECNES FE 
RARER 


FROUTINE TO TURN L OR P CLOCK INTERRUPT OFF 





e 

“vo 
co 
po 








=F 


= 


etal 
= Sar 


— 


LLL ELE LOTTE He 


2 
: 
: 
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bors yer AI 

RTI OUT ALL INTERRUPTS 
2s: TST LKF 

BNE 1 nats IF P-CLOCK PRESENT 

ete KS *L=CLOCK, CLEAR INTERRUPT 
1S: cue e Ss 3;P-CLOCK, CLEAR INTERRUPT 


ava wc hoe oe! 


RETURN +2 IF COMPARE 


TEMP1, -(SP) ; 
, : tPNSERT DP DPIVE s 
JSR Es ;GET PARITY FOR SBMR2 
MOV 1, SBMR2 ?NOW HAS PARITY 
CMP | »HMR2 s;SHOULD BE SAME 
BOY an TEMP RESTOR TEMP! 
R00 82, (SP) :COMPARE OK, SKIP OVER ERROR. 
(SP)+ T 
1S Hoy (SP , TEMP RESTOR TEMP! 


1 
HMR 1 

BIC 8¢C<A. ID>, TEMP 

BIS TEMP, SBMA ;INSERT WORD 8 

MOV 1 

ISR GET PARITY FOR SBMR3 

MOV 1, SBMR3 *NOM HAS PARITY 

CMP SBMRS, HRS *SHOULD BE SAME 

EO Bos TEMP! RESTOR TEMP1 

p00 #2, (SP) ;COMPARE OK, SKIP OVER ERROR. 
1S: MOV (SP)+, TEMP! RESTOR TEMP 

RTS PC 


TH 1 S PARITY FOR SBMR2 AND SBNR3 
Se emia GFP ay ee ne car 1 
:RL Birg 1s pantie, IF I Set nares TEP iBK,! OF 1°S, 


ITy BIT IS NOT SET INB. 


SEQ 0118 


UNIBUS RKO& DRIVE DIAGNOSTIC PART 2 
OZRSI8.P11 SUBROUTINES 





000021 
00S450 
x 
: 000001 
b31 i00000 0054S0 
Su 
1 
1 
18 
Bs 
Fes 
001000 143334 
6324 
bse 001103 
001110 
6328 
001110 
533, 
<kr 
ake 
533 
6335 
: 
: 
St 143276 
046365 
eS 
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;IF_IT IS NOT SET, INDICATING AN EVEN # OF 1°S ,THE PARITY BIT IS 
SET IN TEMPL 

SePaAR: 


MOV RO, -(SP) : RO 
MOV R1,-(SP) : R 
MOV #17. ,RO ;SHIFT COUNTER 
CLR Ri -COUNT # OF 1’°S IN TEMP1 
cLc CLEAR CARRY 
1S: ok TEMP 1 
im ff PUNT BOF Lee 
2s: DEC RO > SHIFT SoUNTER 


;BR_IF 8 IN RO 
PAR, TEMP1 sel reel BIT 


& 
agaey 
BggaeE 5 


)¢,R1 ;RESTORE 
)+°RO * RESTORE 
’ 
*ROUTINE TO LOOPING ON INTERMI 
: SLPERR Ser BY oe OTHER THAN SCOPE ROUTINE = 
> IE: MY LOOP 
ScoP1$: BIT 8SW9, aSWR ;LOOP ON ERROR? 
REO 1§ ‘ ;BR IE NO. 
Q i :BR ener 
MOV , (SP) 
RTI 
1S Hoy (SP), SLPERR ;SET LOOP ADDR FOR TIGHT SCOPE LOOP 


-SBTTL UNEXPECTED TIMEOUT HANDLER 


ITHIS ROUTINE IS IF THERE IS 
at NON existent REMORY <NO SSN) 


a e ERROR 

: C. STACK OVERFLOW 

BADTMO: MOV (SP) RO ; PC WHERE TIMEOUT OCCURRED 
BT “im aSUR SOANIBET ERS TYPOUT? 
ate tf ; * YES Bone rye 
TYPE EM3 ;ABORT TESTS. UNEXP T.0. 2 PC= 
MOV RO, -(SP) +s FOR TYPEOUT 
TYPOS 3360 --OCTAL ASCII 


SEQ 0119 


UNIBUS RKO& DRIVE DIAGNOSTIC PART 2 
UNEXPECTED 


OZR618.P11 


aS Re 2 ee 


1 


fel En 
: 
: 
: 
es 
fe: 
: 
i 
: 
: 
: 


x 





TIMEOUT HANDLER 
«BYTE 
-BYTE 
001000 143254 1S: Bed 
143212 JMP 
040000 143236 2S: BIT 
3$: HALT 
CMP 
031462 JMP 
ITHIS ROUT 
38 SW14 (Li 
; 
BADINT: Woy 
143210 ee 
046440 
MOV 
Bite 
001000 143166 15S: 
CMP 
143124 JMP 
040000 143150 2S: eed 
3S: HALT 
CMP 
031462 JMP 


& 
0 

, OSWR 
(SP)+, (SP)4 
aSLPAOR 
sSW14, ISWR 
33 


(SP)+, (SP)+ 
SEOP1 
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35 TYPE 6 DIGIT(S) 
; 3 SUPPRE: hala 


tYES, RESTORE STACK 
ene a 
;NO_ BRANCH 


;UNEXPECTED TIME UGA LOOP 0 
ae ea 


stack 
Rear 


-SBTTL UNEXPECTED INTERRUPT HANDLER 


CHE 
ON 


(SP)+, (SP)+ 
SEOP1 


pila (INH ERR TYPOUT), SW9 (LOOP ON ERR) 


tage Bee poate 


; INHIBIT 


: UNEXP INT 2 PC= 
33 bpohigens 


os 

3;60 ASCII 
3; TYPE IG 108) 
Hae ING ZEROS 
;LOOP ON 


PEs ue Testy - INT. 


Sn area at tour On ERROR, 


s ERROR TYPEOUT BY SETTING THOSE 
ITCHES 


‘estore STACK 
;ABORT TESTS 


SES 0120 


aoe fo he DIAGNOSTIC PART 2 
MEMORY CHECK ENABLE TRAP 


soeces 001176 
1008 143106 


Taaone 


Oo += 


be - 6-0 +9 +> e- 
NOUS 





ig boscoo 036114 
tees 


036102 


AE 


036166 000000 


fs 


eeamiicdeienmeses tsteee ert riers coy" 
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-SBTTL MEMORY CHECK ENABLE TRAP 


MEMERR: Mov a 
= ERROR iP Tere SERENE MEM PARITY TRAP 
a aa HES, FoRCE, STACK BND TRY AGAIN 
’ 
a ee a 
.SBTTL RKOG INTERRUPT HANDLER 
INTER: NOP 
NOP 
MOV (SP), RO ;SAVE PC WHERE INT OCCURRED 
TST -(RO} : BEF ORE UPDATE 
TYPE $ f 
MOV RO, -(SP) $3 RO FOR TYPEOUT 
33 TAL ASCII 
a Hy Aaa 
RTT 
-SBTTL POWER DOWN AND UP ROUTINES 
POWER DOWN ROUTINE 
SPURON: HOV SSPWRUP,PWRVEC ;SET UP VECTOR 
BR 2 HANG UP. 
POWER UP ROUTINE 
el a 
ae ouron PWRVEC it DOWN VECTOR 
HOV pa Banh sPRLORITY 7 NTERRUPTS FOR TRAPS 
HOV aSTACK, SP uta 
TYPE ,MSGI1 REPORT POWER FAIL 
RESET 
INP ss PFSRT 
SPWRCT: 0 sWAIT COUNT FOR TTY 
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DZR618.P11 DOWN AND UP SEQ 0122 
gDIVISION UTILITY ROUTINE 
$RO-RI-R IVIDEND 
Bee argar 
4 
000040 h.oprp: Hoy 40, (SP) ' :¢ FOR DIVISION CYCLES 
RS; -(SP) : T 
eonone mee ge ORNIECRTT oe 
oo00c2 ms (SP) 
" PERFORM INIT SUBT. 
poood2 ey . ; 
(SP) iThrs Is a LONGER CASTING CARRY BIT 
4. OP4O: 3 
ROL 
a 
T CARRY INDICATOR 
eI M. DP41 PIF TO CARRY AOD ELSE SUBT. 
Seonia ie ~ :CLEAR UP FOR NEXT TIME 
Roe : sAD0 =< VISOR) 
000004 ADD 4(SP).RO : 
BR m.DP42 
M. : »R 
mies abe RO . ADD +(DIVISOR) 
ADC aS? :SET CARRY 
M.DP42: Roe 
TST = HTEST The I UPDATE INDICATOR 
R3 Tel HERE 
000006 oe (SP) i cae . 
M. DP4O BR IF MORE TO DO 
ROR =-»RB 
8 M.OP44 
RS, RI 
apc RO 
ApG R4, RO 
M.OP44: R3 
000010 fob #10, SP ADJUST STACK BY 4 WORDS 
RTS PC 
000006 M.DPSO: ADD #6, SP 
SEV 


SEQ 0123 


N11 
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DOWN AND UP 


PC 


Ris 








% 


I 


sits 
2P 
sr 


I 





BReaRd oes can Re ER oun ION 


z 








AGNOSTIC PART 2 
ROU 


mG 





TINE 


142562 
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-S8TTL SCOPE HANDLER ROUTINE 
Be ge te gn rie ag oe rp et gre pg tw 






na ae Tg SP epee te SAT ae 
Eph tata ane 
heer HS Core © 
:* =] There} TIONS 
; aide! L 
; 1 LOOP ON IN SWR<7:0) 
am SCOPE ; ;SCOPE=IOT 
i oP siTEST FOR CHANGE IN 


land 


SOFT-SWR 
sBIT14 PRESENT TEST? 
SW14=1 
OF Boe a XOR i 






essessST eeeee 
$xTSTR: BR THE “XOR™ TESTER CHANGE 
tir TION TO A “NOP” (NOP=240) 
MOV a <(s) OF CTOR 
MOV + FOR TIMEOUT 
as 23 XOR? 
nov (SP)+, QSERRVEC ;; T THE ERROR VECTOR 
cs: CMP (SP)+, (SP)+ +3 ReTOK BPTER A TIME OUT 
RN (eplecanenivec i ReSrOR THe Gren VEC 
$3 ON T 
6S: ; sess OF oN Too THE XOR esese 
T , aSHR 33 ON SPEC. TEST? 
Q 33 IFN 
STSTNM 330N RIGHT TEST? SWR<7:0> 
¢ 3;6R_IF 
2s: eH G 5S OCCURRED? 
CNPB ,SERFLG 3;MAX. ERRORS FOR THIS TEST OCCURRED? 
a asin il oreo 
BE _ BR IF NO 
7S: MOV , SLPADR - LOOP ADORESS TO LAST SCOPE 
4S: Bree THE ERROR FLAG 
CLR $1 He NUMBER OF ITERA TIONS TO MAKE 
38: be nian | TERT TNS? 
ma fiemaneae 
ie fog PTERATION cout 
S,SICNT ria RAT ONS MADE 
1S: MOV TER ON N COUNTER 
MOV , STIMES I 
SSVLAD: INCB Ts T 
MOVB TSTNM, STESTN NUMBER IN APT MAILBOX 








2 
sin 
& 
g 


18.P11 


4 





SARA even ata aa a 


ESSSESES ESS 
CD NOU £ UIT 


RR AR AA Ua te 
ag ate % Pe niatn 


2 0 b= pe Ge Be Pe Qe 


AGNOSTI 








PART 2 
ROUTINE 


pe ue Bilt 
SSbe Ie i il rH 
: i 11 


142276 
142266 


142146 


Cle 
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mi I) Bee 


i sive ERROR LBoe ca 


sve 81, SERMAX ta CL) ERR NEXT Fer 
SOVER: MOV slat sopsay 10 a 
RYY it Xe 
SMXCNT: iS FS OF ITERATIONS 
.SBTTL R HANDLER ROUTINE 
REMENT THE ERROR FLAG AND THE ERROR COUNT. 
ee td reo OPP nace 
3% SiMe SuITCH OPT, BY THIS ROUTINE ARE: 
iene 
; 13st ate TYPEOUTS 
;#SW10=1 
he gai heel 
:¢ ERROR N ;;ERROR=EMT AND NsERROR ITEM NUMBER 
SERROR: sun :sTEST FOR N SOFT-SuR 
7$: NCB ru $3 "Te, EFROn FLAG 
ROY STSTNM, @DISPLAY ::DISPLAY TEST NUNGER AND ERROR 
ft  seiT0;s a 6 ERROR 
Bee 1 33NO = SKI 
18: INC SERTTL oe coun NUMBER OF ERRORS 
af Ef AODRESS OF ERROR INSTRUCTION 
BIT Illa ga + xP Fae = 
ist Pe, TYPERR Hee TO ROUTINE 
* ’ 
_ cee SAPTENV, SENV I ou N wo 
MOVB Stree, 2 218 eet ten ERROR : 
JSR ss, FATA ERROR 
21S: “BYTE ; 
22s: BR see s3RT ERROR LOOP 
; PL, ae 
3S: Ae 1709, aSuR Hy ON on Get SW Noh set? 
= Of ek ie ee 
MOV - SESCAPE,(SP)  }SFUDGE RETURN ADDRESS FOR ESCAPE 


SEG 0125 


SREsat sas SAASAMAMAAASEUSRUS EELS ASUS LIAM ESSE LARS ABS 





RKOG DRIVE DIAGNOSTIC PART 2 
Bape OR YE BAR ROUTINE 


rere 


Q2e737 031550 d0004e 
oo00d | 


001157 


001230 
001231 


001231 


> 
«c 
7. 
x 
> 
x 
> 
x 


PREF 


J 
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SEO 0126 
SS: 
CMP BSENDAD, 842 ©; ;ACT-11 AUTO-ACCEPT” 
BNE 6S ;;BRANCH J 
_ HALT 33 YES 
, RTI ; ;RETURN 


-SBTTL TYPE ROUTINE 


jgonveugepaeuueaseccegtarecseyers 
? FROUTINE TO TYPE tT MESSAGE AGE MUST. St TERNINATE WIT METH A m 0. oe Teen 
A NUMBER OF 


S#THE ROUTINE WILL I NULL CHARAC IN 
OTE: sitts cont NS THE NUMBER OF eae TD REQUIRED. geomet. 






j #NOTES: SFILLC CONTAINS THE CHARACTER TO FILL 
;#CALL: 
#1) USING A TRAP INSTRUCTION 
if TYPE  ,MESADR ;;MESADR IS FIRST ADDRESS OF AN ASCIZ STRING 
+ TYPE 
3% MESADR 
3% 
STYPE: TSTB  S$TPFLG S THERE A TERMINAL? 
mr mf eke 
HALT » i IF NO TERMINAL 
1S: MOV RO, -(SP) 1 RO 
MOV aetsP) RO 33 ASCIZ STRING 
CMPB SAP , SENV ; ;RUNNING N aa 
BITB BaP tg 
I TSPOOL,SENVM 3; seen 
nov ORD # 
618 33 OR APT 
JSR PC, SATY3 33 T 
61S: -WORD 0 33 
625: e118 8APTCSUP, SENVM 
60S ae “Senet 
2S: MOVB (RO) +, -(SP) TYPED ONTO STACK 
BNE 4g T THE TOR 
S (SP)+ ain POP IT OFF THE STACK 
608: MOV (SP)+.RO 
| #2, (SP) i sa PC 
4§: CHP sHT, (SP) +3 IF <HT> 
CMPB CRLF, (SP) ;;BRANCH IF NOT <CRLF> 
Oi eSp + 5 ;POP CCR «LF? EQ EQUIV 
el pws Heat CHARACTER COUNT 
$8 CHARAC 
cs: SR C, STYPEC He rvre THIS TER 
6S: CPB 3s SF ELL, (SP)+ s518 IT TIME FOR FILLER CHARS. ? 
BNE 25 IF NO GO GET NEXT CHAR. 


UNIBUS RKO& DRIVE DIAGNOSTIC PART 2 


OZReIB.P11 








013746 


TYPE ROUTINE 


001154 
000001 


MACY11 27(732) 01-OCT-76 
MOV SNULL,-(SP) 
7$ ECE } (SP) 
ISR BS srypec 
ECB Pos 
sHORIZONTAL TAB PROCESSOR 
ag MOVB (SP) 
ag JSR Po, $TYPEC 


ae 87, SCHARCNT 
S (SP)+ 

2( r° TPB 
achat) 


le 
10:38 PAGE 126 


SEO 0127 
R CHARS. NEEDED 


ra 
No--G0 POP TH THE RULL F OF STACK 


i 


3 TAB_WITH SPACE 
Bice F NOT AT 

a SPACE OFF STACK 

sr et UNTIL PRINTER IS READY 


ee BR CARRERGE RETURN? Me 


He = CHARACTER COUNT 
1s eee (SP) i ocTeR A LINE FEED? 
NCB (PC)+ HE Te GheRACTER 
, p, Horo ;; CHARACTER COUNT STORAGE 


-SBTTL CONVERT BINARY TO DECIMAL AND TYPE ROUTINE 


jrite Roiting le Weep to" 
jLIHIS ROUTINE IS USED TO, Gaance A Ie-BIT SINR MUPGER TO A 6-OFcTT 
tee HAN ear ie Ona ei eeRoe MILL AMaYS Bee 
it MOV NUM, -(SP) s7BUT THE BINARY NUMBER ON THE STACK 
STYPDS: 

MOV RO,-(SP) ss BUSH RO ON STACK 

MOV R ot} $3 Q on TACK 

MOV »7(SP) $3 TACK 

MOV Be) $5 a B 

MOV -(SP) $8 TACK 

MOV »7(SP) ge TCH SIGN 

an on i m8 

me ies Ty RET eS 

MOVB #’-,1(SP) 3 NEG. 
me ae #S0BLK R3 CE TUp NT 

MOVB =o’? (R34 baer Ye T fea T0 A BLANK 
2s: CLR R2 > CLEAR BCD 


Fle 
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DZRSIB.P1L 1 


SOTBL(RO),R1 ©; GET T 
»RS ee 


: Eom Tags eco Dicrt 


:: INCREASE THE BCD DIGIT BY 1 


PAT feee Tit tes 
a 


eee BCD Bretton. 
nae THROUGH ? 5 
HISTILL DOING LEADING 0°S? 


— 


Saapsoigapezees 
ae 


S 

es] 

_ 

7) 
“=-& 


se 
an 


, + 

\ + 

tht S454 
BRARS 


"g 
85 


i 
-_ 
_~ 


SSCS 


( 
( 
( 
( 
( 
(SP 
e 
( 


8g 


MOVB 
CLRB 
MOV 
MOV 
MOV 
MOV 
MOV 
TYPE 
MOV 
Ry 
eo. 
1000. 
100. 
10. 


SOBLK: 4 
-SBTTL COMMUNICATIONS ROUTINE 


$f 
38 


TD REPORT FATA ERRIR 
$379 REP 4 MeSonce 


3370 ONLY REPORT FATAL ERROR 


BaRgAzE g8z3 


EUUPRPEEREPEr EC Er aneres 
Sialsisiais 





SRG & 


wee 


£5 & & Sof fo fot 
NOU 


Sauer ead Reed ate visi ny ii ie 





Bee ee AP Conon carions 
001210 
001224 
abe 
37t 001224 
aS us 
5 1 000004 001210 
037710 
oe 
i538 037026 
athrd . 240000 
001230 
1413 
001210 
1 000004 o0l2el2 
A 
l2 
1 
1 
o 
OI 
ae 
ose 
000001 
000100 
900040 


me ae es 


Gle 
NACYLL 27732) O1-0CT=76 10:38 PAGE 128 


TINE 


18: 


- 
oe 
ws 
ee 


o 
se 


BERR eC ee Ds i 


a2 
RR 


kita 
TYPE 


SFFLG 


3 


2 
: 


agus 


ch 
ze RS, 


ae 


Seer sa 


2 
2 


SEP ADDR. 
Hay iW LAST XMISSION? 
3 ite MAILBOX 
Age panne 
wae 


‘PUT ee We ex 


;;PUT MSG ADDR IN JSR LINKAGE 
;;PUSH 177776 ON STACK 
MACRO 


ae — FATAL ERROR? 


tI RUNNING UNG URGER APT? 


331F NOT: 


HE ie a MESSAGE? 


NTO RO 


hte 


;;FATAL FLAG 


APTENV=00 
Eat 
° INARY TO OCTAL (ASCII) AND TYPE 


it 
3% 
3% 
3% 
3% 
3% 
3% 
;*S 


eg 


eer gaya 
acta HE ae eto TPE. 1T A 16-BIT | BINARY NUMBER TOA. ) 6-DIGIT 
tau 


0 SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE 


;;NUMBER TO BE TYPED 

;;CALL_FOR TYPEOUT 

ssNsi 10 & FOR NUMBER OF DIGITS TO TYPE 
9° 


;;1=TYPE LEADING ZEROS 
;;0=SUPPRESS LEADING ZEROS 


TYPON----ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST 


SEG 0129 


) 


Hie 
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2 SEQ 0130 


: : 

5 : Pp ® § ae 

eyeeh iG 5 kf ok & 

ih star tier. £ teed § 
we? we Og 53 g SE: oa Be gee 2 5g 
ES Yocg Re 2 Evga: a uot koe well ocoe 
E 2 ao - WwEW PEO an wee ie Se £8 wey 
ee A ee 


,-(SP) 


a, 
esse ee eres 
oo SST TT E Gg seee 
weezy wae at SPENT awl SOIT NO 


| BE Bilge EEroeeiuelfescasestdiasenaeas Gasesteees 
: 


MOV. =—s NUM 


ee en Re POR Tee 6 ee et ee 


STYPOC: 
STYPON: 
18: 

2s: 

3s 

4§ 

S$ 

7$ 

6$ 


-? 


Pl 





a ee” 
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OZR618.P11 BINARY TO OCTAL (ASCII) AND TYPE SEO 0131 
6914 ; RETURN 
B31 8S: iis mrineron FoR ty IGT. 

91 aa : t OeT BL DIGI IT Oe UNTER 

691 ILL: GERD F ZERO FILL ITCH 
691 IGITS TO TYPE 
B3e0 eg ROUTINE 
bas ee 
pase i # SREESESES 
6928 fe a pu, TER Te sie SOF gute GISTER TRAP CALL 
6929 jsHHEN eure, othe 


pees 
ies 


§ 000176 001140 
140700 
140674 
177600 


33 i1S THE we SELECTED? 
fs =(sp) ae WAIT AROUND 

47, (SP I+ fata 

SEUTOB, ot Run IN IN AUTO-MODE? 


ee 


rorwo 
yin 
= 

Rt 

g 





3 001134 000001 ne 
ES Bee he ee 
ce Pile (eR RUE scrsue: Re SESS men Ho 

1 1 MOV SWREG, -(SP) SWRE 
5344 1 TYPOC :360 REECTAL AscHTALL DIGITS) 
Eee : 1 041133 aoe TYPE 1 SNE lope core 
Ge fee te SAN scan 

ok +3 

6951 040330 11774 140612 MOVE 9STKB,-(SP) ;;PICK UP CHAR 
ie 040334 042716 177600 BIC 8tC17?, (SP) >:MAKE IT 7-BIT ASCII 
956 40340 021627 9g CMP (SP), 825 3318 IT A CONTROL -U? 
bas as 1 931110 fire sent eee HO CONTROL-U) ¢ (tu) 
6360 tez7te BR 198 ih T’S TRY IT AGAIN 
bas 040360 021627 000015 10S: cr ($B), #18 IT A <CR>? 
ie rise 000004 Ist 49P) Hi iif es THE FIRST CHAR? 
656 16677 000002 140536 MOV 2(SP), aSWR VE ne Su 
gas Bupabe ph Bpi20 ti T "OAR HGR ER ANON AND <LF> 


SE 


RKO6 ORI 
Pil 





D1 TIC PART 2 
input AS TINE 
001135 000001 
7 000100 140514 


Te 
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SINTAG, #1 
V #100, aSTKS 
1S$: a 
165: J PC, STYPE 
MP (SP), #60 
T 1 
(SP), #67 
BGT 18S 
BIC #60, (SP)+ 
TST a ) 
Q 
RSL (SP) 
(SP) 
ASL (SP) 
17S: NC 2(SP) 
Is ~2(SP), (SP) 
18$: TYPE SQUES 
BR 20 
.DSABL LSB 


+ ROCHR 
. RETURN HERE 


RE EOE ity KBD INTERRUPTS? 


3 -ENABLE TTY KBD INTERRUPTS 


3 GHHHHHHHHHEHHHHHEHEHHHHEHEHHHE 
s#THIS ROUTINE WILL INPUT A SINGLE CHARACTER FROM THE TTY 


3; INPUT A SINGLE CHARACTER FROM THE TTY 


SGM PARITY BIT STRIPPED OFF 


SROCHR: (SP), -(SP) ss PUSH THE PC 
ov 4(SP} ,2(SP) 3 SAVE Ore 

18: TSTB 1 $3 FOR 
BPL 13 230 
MOVB TKB, 4(SP) 33 THE 
BIC 8tC< 177). 4 33;GET RI F ANY 

4(SP), 3318 IT ? 

oe 3$ $8 I 

2s: Ist aSTKS ssHATT FOR A HA TER 
MOVB Sr (SP) +3 — 
BIC 8#C17?, (SP) He IT 7-BIT ASCII 
CMP (SP)+, bel Re TA 
bide NOE oi 

3S CHP (SP), #140 2315 {T UPPER ? 
cre 4(SP), #175 $3 I a AL CHAR? 
BIC #40, 4(SP) 33 T CASE 
RT Hs) 0 USER 

RERERERKERERSSRREE RERRARAES 


3% ROLIN 


ins JHE 
THIS ROUTINE WILL INPUT A STRING FROM THE TTY 


3; INPUT A STRING FROM THE TTY 


SEG 0132 


Kile 
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Pl SEQ 0133 


— 


4 RETURN HERE ;;AODRESS OF FIRST CHARACTER WILL BE ON THE STACK 
e 3; TERMINATOR Ain BE A BYTE OF ALL ors 












DoREIE 
040632 : MOV —- RB, - (SP) 33 
: Noes OI 041066 1: FOV sSTTVIN, #9 Hey Se e. 
i Mit i6i lll es Bos. gm 22,R3 He Te Yes 
t: i eee ~ (SP)+, (89) # a an cohen tens: 
fie I i. a7” ~~ py NO 
TS (SP) $3 a FR THE FIRST RUBOUT? 
ie 900134 041064 Rove a’\,9S 33 a'BACK SLASH 
177777 6s: MOV 1, (SP) Heap ey KEY 
: 041066 ] ore , SSTTYIN $3 31 cK ereTy? 
ns) 11397 1064 OVE (8), 98 sieeTH 10 TYPEOUT THE DELETED CHAR 
i = ir ieee 
705 ll 900134 041064 HOVE 8°\, 9S 3; TYPE A BACK SLASH 
1 CLR tS) 33 THE RUBOUT KEY 
: 0002s 7$ CMPB «#25, (R3) 33 TER A CTRL U? 
Dut 041110 Tyee igo 33 TYPE_A “u" 
im! 3 : 8s CMPB se HH : Ter a “IR? 
Bay ie NE Bee 
7s 1oue igh ei bre gran DPE ee Hear ar TER 
1004 1 001204 4S: TYPE S 3; TYPE A °?? 
SA ke a 
ee ee ee 
e te: s0ibte fire + F MRUBOUT KEY FROM THE STACK 
Be bike fi wae test, OME DS teen cg 
1 BH IOEE 000004 HOV astrvti a(P) % ate 
ee a: 9S: * + Race FOR ASCII CHAR. TO TYPE 
idee poster STTYIN: + o tERESERVE 22 BYTES FOR TTY INPUT 
7081 O4111 005015 000 SCNTLU: :ASCIZ /fU/<15><12>  $;CONTROL “U" 


Lie 
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oe TBS Shae ASHS ISB AR = AsCNTAL 


DS3S0S SMNEW: .ASCIZ / NEW = / 
-SBTTL READ AN OCTAL NUMBER FROM THE TTY 


s SLEFFFEELERKAESESEAERSRSLAAS RELEASE LRAALELSERALLA SESS ES ASSESS 
iinars ae READ AN OCTAL (ASCII) NUMBER FROM THE TTY AND 
TERS WILL BE CHECKED Ti WPdanta 
fa GRRL Be RU Ne SEAR re he ‘et iene 


SEO 0134 





s ip HERE poet =, TOP OF THE STACK 

th cooone OT BOY SEI LER, fer Fon ne 
ii nOY ORG 5) ce 
ii ROLIN Re, (5 UT 
it MOV (SP)+,RO a 1S CHARACTER 
il MoV ——RO, SS 
il CLR R 
ti (RO)+,-(SP) a TH 
1308 Beer a if aah “en i. 

a em 

#’7, (SP) 

1214 T 4s 

Sy ~ 3;#2 
i * # ie 
fo. fe ) Pan pe 
. (SP)4,R1 Ho IN THIS bier 
t nov & Pid csp) : ELERM TemnmnaroR eshte: 
1 MOV SH10CT 
1 MOV (SP)+, s3BOB STACK 4d i Me Br 
1 MOV ( s+ oBh 3 
1 MOV (SP)+; jiPOP STACK NT 
: RIL is 
i Ts tA LSE A Te FROM STACK 
E ‘a, PRPS oon 
1274 TYPE  ,SQUES sage “CR” & “LF” 


Mle 
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Ravaoe 


ph pe pe 


PELPLELLELELILLLLLELILELELELE 





& Bb B= 2 b= Bn Bs Fe ee Bs PS hm Be bt ee 


+=4= "4 
+" 4 Rf +"4™ 
y + cor fy : 
a = ; 


seat a ‘Loa BINARY TO LHe SRR BITE, © ROUTINE 


= a4 aes -(SP) Ee WORD OF BINARY NUMBER 


; RETURN FIRST ASCIZ CHAR. IS ON THE STACK 
ig {EEN yw 
m tee ee oe 
Stk Ae 
1S: MOVB » (RS) $3 IN DATA TABLE 
HOV = sy “me ie sick 
, RS is T DIGIT 
ss 5 st Rae igre Reet ee F 
ROR ORO 
BIC 


—— 
=o“ — 
Rie 


PH a BH tone 


SOCTVL: 
II CONVERT ROUTINE 


.BLKB 
~SBTTL OOUBLE LENGTH BINARY TO jase 


RESUS SNe Helle REST ade aT 


is HOY SPNTR,~(SP) 4 ;POINTER TO LOW WORD OF BINARY NUMBER 
+ RETURN sTHE FIRST SS OF ASCIZ 
; tt1S ON THE OraCk " 
SDB20: SAVREG : SAVE REGISTERS 
MOV 2(SP),Re :;PICKUP THE DATA POINTER 


PART 2 


RKOG DRIVE DIAGNOSTI 
Pil DOUBLE LENG 
7 





Oo 2 b= hh Poh Oe pe ee 


PRBo INF cROR KBs EHO EN SO Noa ROR ONSA IARC ODR ERS 


ba bh be hm he + Os PS Se a eh a hh me ee 





USN RNA aarp J 


l 
BINARY TO DECIMAL 


OSG SUR AECIORS LCL EER LEE 
uae 


MOV 
JSR 
RETURN 


SDECVL: .BLKB 12. + :RESE 
-SBTTL SINGLE LENGTH BINARY TO DECIMAL 


2 HE EHH EEE 
IS ROUTINE WILL CONVERT A 16-BIT UNSIGNED BINARY NUMBER TO AN 
;#UNSIGNED DECIMAL ASCIZ NUMBER 


pe, anssacd 


. 
Bg 
Ee 

: 

i 


LPR LEEETS no 
das Pd aS 


tHSUGTRACT TEN POWER 


£36001 ten ¥ 0 LARGE 
;;RESTORE SUBTRACTED VALUE 


TAL 10 ASEII 


;;MOVE TO 


? 

+ TR MINA 
5 ;RESTORE 
;;1.0&08 
3;1.0&07 
;31.0E06 
3;1.0E05 
;;4.0E04 
;;1.0€03 
3;1.0€0e2 
331.0E01 
;;1.0€00 


GISTERS 


STORAGE FOR ASCIZ STRING 
12 ROUTINE 


j;PUT BINARY NUMBER ON THE STACK 
:ADDRESS OF THE 1ST ASCIZ CHAR.IS ON THE STACK 


SEO 0136 










UNT 


ae rg 


e 
=. 


0 = bs bas bat Be Pn me be hs ho 


Rae eo! Ine ERD 
3 ‘ t 


NNN 
= 
££ 


22? 


b= bb 2 G2 he & + = = 8-H 
rao 
= 
Lat) 


Pinace PROM ORRRA ES RL ni RRRAR PRARR a See ca cars aloaiga ca 








‘Sérm 


FRPP EPESSSEEELEESESESSEEESEEESEESS EEE ESSE ASSES ESSE SEES EEE ESSE 
Res 3 USED TO TYPE AN ASCIZ NUMBER SUPPRESSING THE 


E 


18: 


B13 
WACYLI 271792), O1-OcT~7e 10:38 PAGE 136 
BINARY TO DECT 12 ROUTINE 


eats *e 


: 
= oe 






+,2(SP) Hae, 


RTS 
TPE NUMERICAL ASCIZ STRING SUPPRESS LEADING ZEROS 









MOV BNUMADR,-(SP)  ;;FIRST ADDRESS OF ASCIZ STRING 
JSR PC, asSSUPRS 
MOV RO, -(SP) 33 RO 
MOV 4($P) RO ste THE POINTER 
reo (RO) 23 NATEOR? 
ico pecan 3 Hire g ASCII “0” ? 

ee oS ad 
MOV RO, 38 23 FOR TYPING 
MyORD 0 He NTER GOES HERE 
Roy peg, RESTORE AD 
R ae ‘ BS 
NTEGER MULTIPLY ROUTINE 

EFERESLEREELRERSHSFSRSERRESIE 

MOV MULT (SP) 
MOV ruLT PL CAND, ~ (SP) 
RETURN $3 IS ON THE STACK 
STACK PRODUCT 
yg 


+=(8) tt PURH RT OW et 
MOV Re, = (SP) $3 ON TACK 
aoe Le(SP), Ri $3 hi NUL Se TEANO 
Png (SP) >3SET THE Fon 
Ne R 3 THE MULTIPLICAND POSTIVE 
14(SP) ,Re ::GET THE MULTIPLIER 





Bu a aed See eee eee IRIN iu tc eee aaa 


; 


ce 








bs b= b— DO 0 On De 


Base 


Bool 
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2s 
a Sh eee 
2s: cue #17. ,-(SP) ie Pete at He TIAL Loo 
3s: 4 CAND = 0 
4S: e a een T oPaRITIAL PRODUCT AND 
DEC te) ALL At BITS OF OF THE MULTIPLICAND BEEN DONE? 
erp (SP)+, (SP) T BE NEGATIVE? 
red y gots A 0. 
Si 
“ nov : eB) SEPUT THE PRODUCT ON T ON THE STACK (MSB’S) 
Sn nc 
MOV ( i+ RL POP STACK INTO RI 
HOV ts, tt Pop STACK INTO RO 


-SBTTL SAVE AND RESTORE RO-RS ROUTINES 
A AE RARE REE Ea EE EERE EERE E 





5; RERREE 
SBOE RO-RS 


upon “anes FROM SSAVREG THE STACK WILL LOOK LIKE: 


tSTOP===(+16) 

3 +2---(418) 

5 ' : RS ; 

3% 46---R4 

3% 

iH: 

3 H+) 

i es1---RO 

SSAVREG: 
MOV ——-RO, - (SP) s;BUSH RO ON STACK 
HOV Ru, ~(SB) ssBUSH RJ ON STACK 
HOY Ra -< ) srt ON STACK 
ROY ORS'=(8P) SEPURH RS ON STACK 
nov pal ),-(SP) 33 OF RAIN FLOW 
MOV (SP), -(SP) 33 4 MAIN FLOW 
MOV (SP), -(SP) 33 CALL 
HOV (SP),-(SP) 3} OF CALL 








UNT DIAGNOSTIC PAR 
SSE AS OL RS 
Fas Fae ate 
Fas Sie fies Se 
7s 

1 

1 
a 1 
rae O42122 01004 
a 

1 1 

7386 134 
7387 is 1 042156 
eS 
733) 
7393 144 011646 
a 1 000004 
<i 
SS osm ose 
7405 1 
7406 1 
7407 193 
708 1 1 
741 
Pilg 042172 040300 
741 
741 174 
7414 1 
Ri ae 
741 1144 
7417 O4ee04 O4e026 


2 Oe ee ee e+ eo ee > oe wee 


Ue 
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ROUTINES SEO 0139 
SRESREG: rape aan; ' 
nov ($P)8, 88S) HREsTOne pe oF eat ia 
MOV i3P)3) 885) ithe TORE PS gf rain FLOW 
my aim ib SIS IN 
HOV (3P)3 8g i+ Pop T NTO R3 
MOV (SP)+, ::POP STACK INTO Re 
MOV (SP)+,R) ;;POP STACK INTO R 
Hoy (SP)+;RO ::POP STACK INTO 
.SBTTL DECODER 
ss SHELLSESRASEESAKLSEESSELELEALELFRELALSRARLESASSSELSAE EE RELSEE 
sATHIS ROUTINE WILL PI THE L OF THE “TRAP” INSTRUCTION 
SOP THE DESIRE INE THEN USING THe BDORESS OBTAINED tT Mite 
ise TO Tha? RepTiNe. ; 
STRAP: HOV RO,-(SP) ;;SAVE_RO 
e¢SP) RO $3 TRAP $s 
T -(RO) 33 BY 
VB (RO) ,RO ss iGHT OF 
BO eeocro),ro i :RogETION FOR, INDEXING 
ws ORD (RO FESS ROUTINES 
;;THIS IS USE TO HANDLE THE “GETPRI™ MACRO 
STRAP2: MOV (SP). -(SP) ;;MOVE THE PC DOWN 
HOY 4(SP§,2°SP) +3 THE PSW 
I ;;RESTORE THE 
.SBTTL TRAP TABLE 
s#THIS T CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED 
:#BY Fae Thee TRETRUCTION. 
; ROUTINE 
STRPAD: . 
Clare TRAPS1(1 >. Te Test ROUT ie 
;CALL= TRAP+2( 1 ) TYPE OCTAL (WITH LEADING ZEROS) 
TYPOS 3;CALL=TYPOS  TRAP+3(1 ) OCTAL NUMBER ( ING ZEROS) 
T¥PON oe =TYPON TRAP+4( 1 ) OCTAL NUMBER ( LAST CALL) 
+: CALLS TRAP+5 (1 ) DECIMAL NUMBER (WITH SIGN) 
SGTSWR ;;CALL=GTSWR  TRAP+6(104406) GET SOFT-SWR SETTING 
; ;CALL=CK TRAP+7( 104407) TEST FOR CHANGE IN -SWR 
* CALL TRAP+10( 104410) T TYPEIN CHARAC INE 
N 3;CALL N  TRAP#+1101 11) TTY N STRING NE 
T 33CALL T  TRAP+12( 1044] ) READ AN OCTAL NUMBER FROM TTY 
SSAVREG ;;CALL=SAVREG TRAP+13( 104413) SAVE RO-RS ROUT 


to - - - 
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OZR618.P11 TABLE 


Ris ER Ba ESA GLEN’ REUERIS HARES 


SEQ 0140 


ee ee + eee ee 
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UNIBUS RKO& DRIVE DIAGNOSTIC PART 2 


TRAP TABLE 


OZR6I8.P11 


-SBTTL SERVICE MESSAGES 


Rene 


<CR><LF>/UNIBUS RKO& DRIVE DIAGNOSTIC’ 








PART 2 O012/<CR><LF> 


(CR><LFD/ 


-ASCIT 


ReRPRERERE 


##ete CAUTION #####/<CR><LF>D 


<(CR><LF>/ 


-ASCIT 


1 6 ik Sa ATA 


RE 


(CR><LF>/THIS PROGRAM SHOULD BE HALTED ONLY AT THE END/ 


-ASCIT 


(CR><LF>/0F A PASS, OTHERWISE HEADERS WRITTEN ON THE/ 


-ASCIT 


<CR><LF>/DISK CARTRIDGE MAY BE LEFT IN AN UNFORMATTED STATE/<CR><LF> 


-ASCIT 


(CR><LF>/ALSO, DRIVES TO BE TESTED SHOULD HAVE: /<CR><LF> 


-ASCITI 


<CR><LF>/A. HEADS MANUALLY LOADED/ 


-ASCIT 


ee 


(CR><LF>/B. CORRECT PORT SELECTED/ 





-ASCII 


Re 
Re 


UNT 


RKO& DRI 


OZR6I8.P11 


rk 
ye! 


r 


Cnn eee eee or eRe EEE RECTT ET CTT 


2 
BRE 


gi 
0S: l 







z 







¥ 


1 


—-O 
om 


mie 


1 
1 
1 
1 
1 
1 
Dise4 
1 
1 
1 
a 
1 





mae es o-_ 





MACY11 27(732) 


-ASCIT 


-ASCITI 


-ASCIZ 


MSG2: .ASCIZ 


MSG3: .ASCIZ 


-ASCIZ 


-ASCIZ 


-ASCIZ 


01-OCT-76 10:38 PAGE 141 
SEO 0142 


(CR><LF>/C. WRITE LOCK DISABLED/ 


(CR><LF>/D. DRIVE READY INDICATOR ON/<CR><LF> 


(CR><LF>/DRIVES NOT TO BE TESTED MUST HAVE/ 


(CR><LF>/BOTH PORTS DESELECTED/ 


<CR><LF>/BE SURE TO PUT SCRATCH PACK IN DRIVE 0/ 


(CR><LF>/DRIVE(S) TO BE TESTED: / 


(CR><LF>/TYPE BUSS ADDRESS IF NOT 177440 / 


(CR><LF>/TYPE CONTROLLER INTERRUPT VECTOR IF NOT 210 / 


(CR><LF>/INTERRUPT OCCURRED AT PC=/ 


2 
Sin 


4 
6 


ps 


She 
— 


2a 


-_ 
oOo 


Pen Li PE REN P RRR LS Se vats kag Mare eg eer ae cae 


ae 








MACY11 27(732) 
MSG7: .ASCIZ 
MSGS: .ASCIZ 
MSGS: .ASCIZ 
MSG10: .ASCIZ 
MSG11: .ASCIZ 
MSGl2: .ASCIZ 
MSG13: .ASCII 

-ASCIZ 
MSG14: .ASCIZ 
MSG1S: .ASCIZ 
MSG16: .ASCIZ 
MSG17: .ASCIZ 
MSG18: .ASCIZ 


01-OCT-76 10:38 PAGE 142 


(CR><LF>/DRIVE O WILL NOT BE TESTED/ 


(CR><LF>/READ DATA WITH OFFSET TEST/<CR><LF> 


(CR><LF>/HEAD NO. 7 


(CR><LF><LF>/WILL TEST DRIVES: / 


(CR) <LF><LF>/POWER UP RESTART TO TEST 1/<CR><LF> 


/NONE/<CR> <LF> 
(CR><LF>/NO L OR P CLOCKS PRESENT/ 


(CR><LF>/ALL TIMING TESTS BYPASSED/ 


(CR><LF>/BYPASSING DRIVE / 


(CR) <LF><LF>/DRIVE 7 
(CR><LF>/DRIVE SERIAL NO. / 


(CR><LF>/CARTRIDGE SERIAL NO. / 


(CR><LF>/TIME BETWEEN OUTER LIMIT & HEADS HOME DURING UNLOADING: 


SES 0143 


I13 


SEO 0144 


/ 
/ 


: : 3 p 
: Z Z g 
ee a Lye. 
aT 5 ~ a 
be . 
wo  «@ 
poy : E : : 
—_j | w we 
> Og = i ~— ae 
‘ 3 z : s 
a eae E E eel 
8 a iH in 3 4 
eed fT : : : : 
aj yf = N = a a 
peo Bava : : : 2 
: g 3 : : : a: 


PART 2 
) 





_ rere SEPT PEEPS PERT T PEED TPP ESTES 


S Resceen ani omsnensianarnzanpmmareonnarc 


DERGIG-PLL SERVICE FES 
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UNIBUS RKO& DRIVE DIAGNOSTIC PART 2 


SEG 0145 


(CR <LF><LF>/ABORTING DATA TESTS & GOING TO TIMING TESTS/<CR><LF><LF> 


SERVICE MESSAGES 


OZR618.P11 


/ 


/ 


/ 
/ 


REVERSE SEEK: 


(CR><LF>/AVERAGE TIME FOR 410 CYLINDER FOWARD SEEK: 


<(CR><LF>/AVERAGE TIME FOR 410 CYLINDER REVERSE SEEK: 


(CR><(LF><LF>/ALL DRIVES TESTED/<CR><LF><LF> 
(CR><LF>/AVERAGE TIME FOR 1 CYLINDER (0 TO 1) FOWARD SEEK: 


(CR) <LF>/AVERAGE TIME FOR 1 CYLINDER (0 TO 1) 
.ASCIZ <CR><LF>/AVERAGE TIME FOR 137 CYLINDER FOWARD SEEK: 


-ASCIZ 
ASCIZ 
ASCIZ 
ASCIZ 


MSG26: .ASCIZ 
4 MSG27: 

mSGe8 ASCIZ 

MSG29 

MSG30: . 

MSG31: 

MSG3e: 








“~ = 
Set a = ie 


erage estar nsec oevrsetpeneeecroeeeee 


SES 0146 


/ 
4 


/ 
(CR) <LF>/AVERAGE FOWARD SPEED BETWEEN CYLINDERS 128 & 256: 


(CR) <LF>/AVERAGE TIME FOR 137 CYLINDER REVERSE SEEK 
(CR) <LF>/AVERAGE REVERSE SPEED BETWEEN CYLINDERS 128 8 2S6: 
<CR><LF>/NO WRITE CHECK ERROR AT MAX POSITIVE OFFSET/ 

-ASCIZ <CR><LF>/NO WRITE CHECK ERROR AT MAX NEGATIVE OFFSET/<CR><LF> 


? 
2 

me : 

—- 
clas C 
2 3 : lee 





~ 
Y 


af =t=} 
tems" 44013" 
an Uyiaets 








DonsIB.PLl SERVICE ReSSAGES' 


(CR><LF>/WRITE CHECK FAILURE AT OFFSET =/ 


-ASCIZ 





RERRERRRRRRERRRRRRER EERE RRR EERE RE SRREERERERERERRERERER 


—— —— --—---- - 


UNIBUS RKOG DRIVE DIAGNOSTIC PART 2 MACYII 27(732) 
18.Pii SERVICE MESSAGES 


125 MSG4O: .ASCIT 
24 


-ASCIZ 
; MSG41: .ASCIZ 


MSG42: .ASCII 


-ASCIZ 





Lies EMI: -ASCIZ 
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SE0 0147 


<CR><LF>/COULD NOT READ BAD SECTOR INFO ON CYL 410/ 


(CR><LF>/OR ALIGNMENT CARTRIDGE USED/<CR><LF> 
<CR><LF>/BYPASSING ALL TIMING TESTS/<CR><LF> 


(CR><LF>/ROTATIONAL, MAX-MIN, AND 137 CYL SEEK TIMES/ 


<CR><LF>/ARE TEMPORARILY BYPASSED UNTIL ACCURACIES CAN BE IMPROVED/ 


-SBTTL ERROR MESSAGES 


(CR) <LF>/ERROR, ONLY O THRU 7 ALLOWED, TRY AGAIN/<CR><LF> 


711 
eae EMe: ~ASCIZ /ORIVE # IN RKCS2 CANNOT BE READ BACK CORRECTLY IN RKMR2/ 
il 


SES 0148 


; 

Pek : : 
" ~ 5 3 5 : 

5 i on 
' : : 

+ Ho — a 3 
ler 
. & i - 4 
; vi z e 5 
: i » 9 8 ; 
me : : gat 3 F 
=, : : Ba G 4 : 3 
2 $ $ Gow " y 
: 5 5 gk g : g 8 
Pood Peed Pe er ee ed 
: g z a: é g : 





ae “ana 


~+ Eryyy 


_ ERR errs 


: ere in: 


fe 








—_—- -— 


SEO 0149 


(CR><LF>/CYL 411, TRACK 2, SECTOR 21/ 


N13 
O1-0CT-76 10:38 PACE 148 


-ASCIZ /DRA IN RKDS & NED IN RKCS2 BOTH SET/ 
-ASCII /RKDC & RKDA INDICATE THAT WCE OCCURRED AT/ 


-ASCIZ /UNEXPECTED MEMORY PARITY TRAP/ 
-ASCIZ /CANNOT READ BAD SECTOR INFORMATION/ 


-ASCIZ /CONTROLLER NOT READY IN RKCS1/ 


-ASCIZ /NO ATTN IN RKASOF/ 
-ASCIZ /MESSAGE AQ ERROR/ 
-ASCIZ /MESSAGE BO ERROR/ 


IC PART 2 MACYLI 27(732) 
EMii: 
EMle2 
EM13: 
EM14 
EMIS: 

-ASCIZ 
& EMI6 

10 

EM17 
EMI8 


pp Bia 





-ASCIZ /MESSAGE Al ERROR/ 
-ASCIZ /MESSAGE B81 ERROR/ 


1 
EM19: 
a EM20: 
1 





ef sunEDcTINNNMEERECERERRREGERRTER 





B14 
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TIC PART 2 
S 





2 
z 
i 
au 
& 
Coe) 
t 
S 
5 


/CYL ADDR IN RKMR3 DID NOT REMAIN CLEARED/ 


/CYL ADDR IN RKMR3 NOT SAME AS RKDC/ 


/CYL ADDR IN RKMR2 NOT CLEARED/ 
/HEROS HOME NOT FOUNC IN RKMR2/ 
“CYL ADDR IN RKMR3 INCORRECT/ 


/VOL VALID NOT SET IN RKMR2/ 


/CERR SET IN RKCS1/ 
-RASCIZ /OTE SET IN RKER/ 
-ASCIZ /OLT SET IN RKCS2/ 

/RERD HEADER ERROR/ 


ASCIZ 
EMe4: .ASCIZ 
EM36: .ASCIZ 
EM39:  .ASCIZ 
EMm4O: .ASCIZ 
ASCIZ 

EMSS: .ASCIZ /ATIN NOT CLEARED IN RKASOF/ 
Em60: .ASCIZ 
-ASCIZ 
ASCIZ 


os EMb2: 
{ * EM63: 
EMeS: 
i 
114 O42l01 EMGE: 


EMe1: 
EM41: 


Be 


ee Se 2G 26 2G Be Be Ye 2 2G Se 2G Be Be Be Se Be. Be 
+ ty ty, ty,? ty 
HMMM Di DD Vifnyy hagreyray 


PUBRE NOSE NOS ATURE TERRES 
SS) =f=l=]=}=]-)-]- ={=}= or paper ar ee eee) 


PEPRPRERERLEREREEPEPEPEE PEER EERE REPRE RERERRPERRERREREREE 








cs 
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> : 
oe 8 : : : 
uo + = ( 
, Pee ; é : 
in z ~ 3 " 5 
V/ deat 5 aw 7 os 
° Se for : 5 : 3 P 
Tr: & =z £ °o rs) w z= a 
oO. 8 Re ae ; n £4 se ~ 8 
ial be eae tea) ae 
ee? a Oe becee Sed eed Bay | ee 
rm =~ Se a = = es = ~ 
3 hat. 8 Pe ee § 8 e aneg §& 
Z $3 tia 4 : a a a 
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sare.P 
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PART 2 
S 


TIC 


/HEADS HOME NOT CLEARED IN RKMR2/ 


-ASCIZ 


/TRACK FOLL OK NOT SET IN RKMR2/ 


EmMSO: .ASCIZ 


/REV NOT SET IN RKMR2/ 


-ASCIZ 


7516 EMI: 


EMSe: 


-ASCIZ /REV NOT CLEARED IN RKMR2/ 


/READING WRONG CYLINDER ® IN HEADER. ..MISPOSITION/ 


EMS3: .ASCIZ 


711 


/OFFSET STATUS BIT IN RKMR2 NOT CLEARED/ 


EMS4: .ASCIZ 


-ASCIZ /FORMAT BIT NOT SET IN RKMR2/ 


/CANNOT FIND SECTOR 17/ 


-ASCIZ 


- 
: 
Z 
3 
a 
: 
: 
E 
ie 





SN ae 


-ASCIZ /CANNOT FIND CYLINDER 128/ 


at 4 EMS8: 


5 


11 
ill 





UNIBUS RKO6 ORI 






+ +, + 
et ee ee ee en a 


— b= b— 6 = 
ry = 





ro 


O— B+ = bb & = 6 B= = b> «o-oo -- 9 = C CIO IC } 


0 bo 2 pan pe bo Be Be 
NOUS 


= 
- 


VRRISVE 


peteta=tat-t= 


ESSASSORREBRES BR 


+ 
= bb = BO Bb se Se ee 7 b— & G2 & = Pb = pe he 


Bb 2b B= OF eK ee 


i 


<= 


I 


TIC PART 2 


O20i22 031061 


at reli 
, 14 11 
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EmM99: .ASCIZ 
Emi00: .ASCIZ 
EM101: .ASCIZ 


01-OCT-76 10:38 PAGE 1Se 


SEO 0153 


/CANNOT FIND CYLINDER 2S6/ 


/ORIVE OFF TRACK SET IN RKMR3/ 


/DID NOT GO TO CYLINDER 10/ 


-SBTTL DATA HEADERS 


DH1: -ASCIZ 


DHe: -ASCIZ 


DH3: -ASCIZ 
DHY: -ASCIZ 
DHS: -ASCIZ 


DHE: -ASCIZ 


DH7: -ASCIZ 


/TEST NO. PC/ 


/RKMR2 RKMR3 RKER RKDS $RKCS1 RKCS2/ 


/RKASOF / 
/SHOULD BE/ 
/RKMR2 RKMR3 RKER RKDS RKDC RKCS! RKCS2/ 


/RKMR2 RKMRS RKDC FROM CYL TO CYL CYL DIFF/ 


/RKMRE RKMRS RKER RKDS RKDA RKCS1 RKCS2/ 


2 
5 





fond 
@ 


6 2h b+ bp oO 9 pp pO ee 


BIKRKLOSLSSBIFRIGHH= BIS IAA FIN“ SSSLEHIERLSSSVRALONLSS 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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-ASCIZ 


-ASCIZ 


-ASCIZ 


-ASCIZ 


-ASCIZ 


-ASCIZ 


-ASCIZ 


-ASCIZ 


01-OCT-76 10:38 PAGE 153 


/TEST NO. TRAP PC/ 


/AFTER START SPINDLE COMMAND REC’D BY ORIVE/ 


/AT END OF HEAD LOADING/ 


/RKMR2 RKMR3 RKCS1 RKCS2 EXPECTED 


/RKMR2 RKMR3 RKCS1 RKCS2 RKDC RKDA/ 


/AFTER RECAL COMMAND/ 


/RFTER UNLOAD COMMAND/ 


/RFTER PACK COMMAND/ 


/RFTER SELECT DRIVE COMMAND/ 


/AFTER SUBSYSTEM CLEAR/ 


/AFTER DRIVE CLEAR COMMAND/ 


/AFTER OFFSET COMMAND/ 








te, pe ORIVE RNC PART 2 = MACY11 27(732) O1-OCT-76 10:38 PAGE 154 





-ASCIZ /AFTER SEEK COMMAND/ 









-ASCIZ /AFTER READ DATA COMMAND/ 







-ASCIZ /AFTER WRITE DATA COMMAND/ 


-ASCIZ /AFTER READ HEADER COMMAND/ 







-ASCIZ /AFTER WRITE CHECK COMMAND/ 









-ASCIZ /DURING SEEK COMMAND/ 


-ASCIZ /RKMR2 RKMRS RKCS1 RKCS2 FROM SECT TO SECT/ 





-ASCIZ /AFTER WRITE HEADER COMMAND/ 





/OURING RECAL COMMAND/ 





Pil 


IVE Dinar PART 2 = MACY11 27(732) O1-OCT-76 10:38 PAGE 155 SE0 0158 








DH¥2:  .HSCIZ /ON SECTORS 0,2,4,6 OR 8 CYL 410 TRACK 2/ 


sytatl 





+ 


— 
tT 





RARE 


+ At At 


> 


OH43:  .ASCIZ /ON SECTORS 1,3,5,7 OR 9 CYL 410 TRACK2/ 


7 
7 





+747, 
> 


y 


> 
+ 














MAG 

+a 

44 
Urry 


REAR 
alee 
gia 


-ASCIZ /FORMAT & ALL READ-WRITE TESTS WILL BE BYPASSED/ 









7 
¥ 


++ 
y 
A 


yr 
¥ 
+} 










ti, 
A 
i 








> 
+ 
++ 
; 


tr 
; 
K 























"crt 

eee Be .ASCIZ /AFTER READ HEADER COMMAND WITH MOVEMENT/ 
05 3320 Me 

05 33e% DHE 

J cc 4 

Jo I : 

i<«"cm '.% 

053355 0S < -ASCIZ /AFTER SEEK TO SELF COMMAND/ 


7? 
a} 
# 


dina 


r 
A 





RG 
, 


+ 
- 





-ASCIZ /WITH INTENTIONAL MISCOMPARE/ 


RRRRF 
ata 
S 


+ 


-ASCIZ /DURING OFFSET COMMAND/ 


+ 


-ASCIZ /AFTER FORMAT CHANGE AND CONTR READY REC’D/ 


-ASCIZ /RKMR2 RKMR3 RKDC CYL #® HEADER WORD 0/ 
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D2nel6.Pil 
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DHS7:  .ASCIZ /AFTER WRITE COMMAND WITH OFFSET/ 


DHSS:  .ASCIZ /DATA WAS SHOULD BE/ 


.SBTTL ERROR OUTPUT DATA 
OT1: STLSIN, SERRPC,, HMR2, HRS, HER, HDS, HCS1, HCS2, SBMR2, SEMRE 


OTe: STESTN, SERRPC,HMR2,HMR3, HER, HOS, HCS1 ,HCS2, HASOF 


T4: STESTN: SCRRPC, HMR2, HMR, HDC, FRCYL, TOCYL, CALDIF 


OTS: STESTN, SERRPC, HMR2, HMR3, HER, HOS, HDA, HCS1 , HCS2, SBMR2, SBMR3 


OTé: STESTN, SERRPC,,HMR2,HMR3,HCS1,HCS2,WO2, WD) 
DT7: STESTN, SERRPC, HMR2, HMRS, HDA, WOCNT, HOWD, TEMP1 
OTe: STESTN, SERRPC, HMR2, HMR3, HDC, TOCYL ,FRCYL, CALDIF 


DT9:  STESTN, SERRPC,HMRe,HMR3, HOC, TOCYL,RHTAB 


34 OT10: STESTN,SERRPC,HMR2,HMRS,HCS1,HCS2,HDOC,HDA 


-SBTTL ERROR DATA FORMATS 


OF 1: 2 
-BYTE 2,0 
OHe 
-BYTE 6,0 
OF: 1 
-BYTE 2,0 


SES 0157 


SES 0158 
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01-OCT-76 10:38 PAGE 157 


MACY11 27(732) 
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FORMATS 


ERROR DATA 


UNIBUS RKO6 ORIVE OI 


OZR618.P11 


F 





DoRelB.Pil” Tagg hae 
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OF 1S: 


OF 17: 


: 


=3° 


gegFage 383 


= 


* 


K14 
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eee 


TOL ee 


HERR: SavReG 


18: 


B25 ggB8s ggmeERPPRE: 


OR ERROR TABLE 


;ENTER NUMBER 
FORM cy R ERROR 


I ISN’T ONE 


: T 
30H a HERE 
; I 
IF a: ARE NONE 
:SET INDENT SWITCH 


SEO 0159 


L14 
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OZR618.P11 TYPE ERROR ROUTINE SEG 0160 
5 (RO)+, ; POINTER 
i ad yy 
hy NO I 
10S: v3 tRO)* Ra GET 8 510 Munger OF DATA WORDS 
13 R3 >TEST IF ANY DATA FOR THIS HERDER 
Q it ; A PRINT 
118: MOV (R1)+,-(SP) ;PUT F R TA ON STACK 
es Roe 3. ; TA WORDS 
SPACE2 ; SEPARATORS 
BR lis ; 
14S: fae DH’S? 
3° RO) sONLY A DH IN THIS REQUEST? 
Q Ss NVES-BRancH ANCH BYPASS TNOENT 
1 : 
ISS: MOV tRO)4, 168 : BH POINTER 
16S: is 0 >DH POINTER HERE 
a 
3 RO 31 OF POINTER 
1 ;SEE IF END OF DF BLOCK 
21S: - 5 
1 ; 
178: SS ace2 i YES-TYPE SPACES 


124324 #SW12, ISWR ; SEE iF ABORT ORV AFTER 20 ERRORS 


é IF HAVE 20 ERRORS 
berger HS Panos sree Pm 


8 
SWS PPG 
i 


; DEC-11-U0DPA-A-LA 


t BiGtia EQUIERENT. CORPORATION 
-=.460 
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DoReB.PLle ORIVE PE ERROR ROUTINE SES 0161 
ys 3 | Wie 
s : "3 ; CONVENTIONS 
: : 3 STATUS REGISTER 
rs PER nae 
Se a ait 


eer 
17735 if DOTA GUFFER 


ie it a re 


FOR A 
RESToRT 0 T- ef ne out pe “| INTS 





= 
= 
= 
= 
et 
T+e 
6 § 10 ENTER (I.E. 
ODT: BR .STRT ; 
ER p ;REST 
ENTR: MOV T,0-usT ie : ENTER oiave STATUS 
NOY BGO” SPAKE THE Bee 
IMP 0.8Ki 
O.STRT: nov 89. UR Peed tr ack 
apne BR O.RSTL >CLEAR BREAKPOI TABLES 
" aby BOER 50. ADR! t RENBVE she INT 
MOVE  0.PRI,RY GET ODT PRIORITY 
RY ; SHIFT 
R4 ; INT 
RY : ITION 
MOVE  RY.ST “STORE IN STATUS 
O.RST1: ir pt)+ 
pe MOV art ,O.RTIT ;SET To ATI IF 11720 OR /0S 
Posy aby #0.STM,0. TVEC+2 Ot RFhe H PROGEED VECTOR + 2 
HOV #0.BRK,0.TVEC ;PC TO TRT VECTOR 


;CLEAR BREAKPOINT TABLES 


Ee. 


—_—— oe 










EGSRERSRA 





BO bs bm hb sh ee 





FSFRSRLVS 





Ce ee ee ee eo 







nee 















pie DRIVE Oo I 


OSS416 


0S4716 


054716 
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SPECIAL NAME 

; DEPENDS UPON 

6. REGT: 5,0.GET 

0. RSP: " fo, Ras 

+0.L6,R4 
a ape 
RO, RY 

0.SP1: s uno a 
ih 0. SCAN 

0.SP: SUB 80. TL-7,R4 
BR 0.SPI 


10:38 PAGE 161 


SEI tere eT 0 ne emer 


Ey el omen 
PE he 


Edd tee 


Ah 


HANDLER - OPEN INDEXED ON THE PC 


b. orpc: JR pegstas 
oe 
BCS O.ERR 
eR 
i | OOLORB 

; B HANDLER - SET AND 

6. BKPT: TST Re ot 

Bee RS 

BCS O. ERR 
NOV RY, 0. ADRI 
ER 0.60 

O.RALL: MOV #0. TRTC, 0. ADRI 
BR 0.0CD 


COMMAND DECODER - ODT11 


O.ERR: BIS a}, F 
ee 
Shh 


sCURRENT ADDRESS IN Re 
oe bel 
REND NCREMENT BY TWO 


ATE 


REMOVE BREAKPOINTS 


; IF NO NUMBER TYPED 


| CHECK IF INT 
Fails, 


;CLEAR BREAKPOINT 


PREGISTER RS ML mS iLL B ge FEONSIDERED SAFE 


; adel 
Re 


sof Bc With 


rep som. 


a Mi 











UNIBUS RKO DRIVE DIAGNOSTIC PART 2 
DZREIB. ERROR ROUTINE 
Se 000067 
SS 00 177770 
B64 O55 OS5741 
Bee 55; 000014 
ees ; 
ee 055314 
74 
Se Zé 
8678 5 
8678 055330 


B1S 
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so20 
~p 
oF 


RORRP?P: 
2 yp 
3 


af = 
i 
Z 


i 


DOOBDBDO 
© © Gages 








SES C163 |} 


Mire ase 
cae fit NOT OCTAL 
ROOM 


t "IN 











= 
ose14 
: 
oes4d 
B 


RBA AAR ARAN SRRERORSSSE RRR 
eee 





0.WRDA: BIC 


PROCESS CARRIAGE RETURN 


b. cret: 


i 


; PROCESS <LF>, OPEN NEXT WORD 
. : .T 
bonis sap nytes 
0.0P2: JSR §.0. CRLF 
MOV RS 
JSR 5,6 


t PROCESS ¢, OPEN PREVIOUS WORD 


b. pack: is 


: PROCESS 0, COMPUTE OFFSET 


b.orst: ae 


se Tt 


MACYL1 27(732) 
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1S ADDRESS 


*-0.LGDR 


At 


9.TCLS 


5663 


Pie 


PC,0. TCLS 


ee! 





SEO 0164 


;LGL MUST EQUAL 2X CHLGT ALWAYS 


. She hee, —_ 


ine 


;CLOSE LOCATION 


iREORN TD" DecoeR 
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OZR618.P il ERROR ROUTINE SEG 0165 


OSb446 ISR ae ;NUMBER IN RO - WORD MODE 
MOV : 

: ASR s DIVIDE By TWO 

4 OSE4YNG if 5.8, cADV EOE ih ge BYTE MODE 
: 137 055220 0.0Fi:  JMP 'OCO1 “ALL DONE 


: SEARCHES - SMSK HAS THE MASK 
; SuSE HAS THE Fun 
: +4 HAS THE LWA 





EUR as | 


——— ae ee 


SEEEEEFREE SSSR ESEPEN EDT PSRES PEPE? 





RKO6 mate Fg PART 2 
-Pil ERROR ROUTINE 














PETE 






+ 








+ 


+ 


+? 
ragtag? 


‘ 
ye 


1 


Geers feos? (bsb7a! 
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“a 


d. 
Sb BB Resa 
sabe 


S283 
SRRES 
* 


0. 
TST Ri 
BNE 0.EFF1 
MOV RO, -(SP) 
MOV ates 
RY 


Mond 
| dean a 
Omonogna 
BBs 
2 


0.WDS3: BNE WOS4 
RO OGRE 
my ORSAS 
JSR $6. Caov 
men OF TYP 
nov py 
0.WOS4: TST (Re) 
0.EFF1: op RO 
MOV RO,R3 
ts RY 
Brg 0.WDS3 
BIC #177400, RO 
MOVB »RO 
CCC 
The ORD 
INC te 7 
RE 
PROCESS G - GO 
6.60: CLR 0. 
BCS 0. ERR2 
ASL RY 


;SET EFFECTIVE SEARCH 


3 (X) 4x42 
sIS (X)+X#2=K? 
* 


Eres cut EQUAL 
WI ashy ree BITS 
s 


P00 tub BY TWO 


ADD PC 
tO he RESULT A PROPER REL. BRANCH? 


;DISALLOW PROCEED 
fa 4 ae ORDER BIT 
3E F 000 NUMBER 
;RESTORE WORD 


SEO 0166 


~ 


S 
eg ds 
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Pil ERROR ROUTINE SES 0167 





Peevey $1599 poo 177776 move gO’STH ST HET igh PR Y 
se pres fete eorPstT) © FRESrone renee 
805 5! BIC” a6. Jer 0,ust an a 
5508 grt 8-H, SSEVE INSTINCT ION 
Bn 65 0.coa: Mov © (SracAD RESTORE 
1 ‘TA MOV (SP)4+,R1 ; RO 
Bale 2 MOV CaaS es 
e513 e: NOV (Bh ; 
is & MOV ( 33'S : ano” ep 
eels c MOV BUT t ; STATUS 
eet O.RTIT: RTT me, ment 4 RTI FOR 11720 AND /0S 
PRONE Y ALLOWED AFTER A BREAKPOINT 
b.pROC: TSTB 0.P 5 CHECK LEGALITY OF PROCEED 
BEQ 0-ERRI NOT LEGAL 
BP ee Saar DEM 
° ’ 
0.PRI: nove 0:5in, T FOR PUIGH PRIORITY 
0.Cl: MOVE a0.STH, ST HIG PRIORITY 
as. 80, ,0.UST BET tait 





TTR ETRe re GRE 180 0 REEDS BE, 


: ND GIVES CONTROL 10 THE COMMAND 





Oe B 
= 
z i 
+ +, + . > 
FU niin aatiapia 
1 Y 
; 





st 1 702 b.erK: MOV ($P)*,0.UP¢ PRIORITY IS 7 UPON ENTRY 
gigs 0 atg 0.eK1: JsR  9,0.5R Sie Ven AREGISTERS 
10 mY Bie BT ‘Greek FoR Tait Ser 
5611 1772 os4722 176574 MOV “UN, 20. AOR : INTs 
Spice | 054706 TSTB(O.PRI jCHECK IF PRIORITY 
Bo4e ate 15705 054704 _ NOVB 6: UST, RS ‘of “USER USt TF 50. 
B850 0561 BR 0.8K3 : *T COMPUTE THE PRIORITY 
66138 054706 0.8K2: MOVE — O.PRI,RS ; PICK UP ACTUAL PRIORITY 
2 Be ee oe f ;SHIFT LOW ORDER BITS 
Be | 
Bee? ee Wie 177776 0.BK3: nove Re, st : PUT THE STATUS AWAY. WHERE IT BELONGS 


ee oe oo e—— 


sa Bye ORI VE BRNO TT UT INe 2 MACYLI 27(732) weak | PAGE 167 exo 0108 





0S4702 tet = SR hae TO THE TRT 
ito fe il ioe Ge Hi 
nov a5 FA ;ERROR, NOTHING FOUND 
ISR Re YPt ;OUTPUT “BE” FOR BAD ENTRY 
2 * TBT,0.UST sChERR QUT ANY POSSIBLE FAKE T-BIT 
oo ee 
p 
: : z m Re - STATUS, R¥ IS SAFE 
bc) ee ee te 
rede IMP ss“. DCD ich TO §5°70 DECODER 






: SAVE REGISTERS RO-R6 IN INTERNAL STACK 
we gay Bem erythema ge wo sw 
1 HOV —«-8O’ USP. SP SET TO INTERNAL STACK 
1 MOV Re,- (SP) 
r MOV «RU? -( SP) REGISTERS 
1 MOV R3,-(SP) : 
1 MOV —«RB’ (SP) + THRU 
1 MOV RI’ -( SP) py 
1 056726 MOV 0.KXX.-(SP) —« SPUT SAVED REGISTER ON STACK 
Ho 
SAVE TELETYPE STATUS 
Hee ee b.Svtt: ne .RCSR, CSR ; R a 
= bes TS ee nen 
aoa? 12363 ist B,0-GRLF ype Son LP 
RESTORE TELETYPE STATUS 
1 reed O.RSTT: ie O:fesR walt READY ON PRINTER, tN 
eee bi Bape CSR TEN RERBY LOOP SP NOT BUSY 
1 177560 STB -O.RCSR tWAIT READY 
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ees live OR irae 


056610 





056610 105737 177564 
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pa BPL “4 ‘ne ON READER 
bela rove 0.65R2;0.1ceR | tHe Status REGISTERS 
LS gages oF wo on eeu mane sc 
bcm FY aD hoy ce 
ames MOV 8°0,-(SP) CONSTANT ASCII O 
Bie a197470,%e : TER 
= ee me ee 
ASR f 1S MESS 
er al ; TR WHOLE PLACES 
te ai 44 BRO beet Cast BIT ; 
Rove RBA) sano pur’? many > ott 
eH 6 ih ti ie STRING OF CHARACTERS 
a a 
: RP TET eM 
b.GET: TSTB 0.RCSR sHAIT FOR 
TRS OLFIYE SECHo CHARACTER 
¢ cer” ;STRIP OFF PARITY FROM CHARACTER 
a fe ee 
Sie Ebttras 
Eee cere ae ine 
; LAST BYTE IN R3,(R3)>(RY) 
bares es, Sr maces 
° 2 im T TER 
BROT TYPE He IL DONE 


} TYPE ONLY ONE CHARACTER (CONTAINED IN RO) 
b.FTYP: TSTB  0.TCSR ;CHECK STATUS 


SEQ 0169 


T15 
UNTBUS RKDE BS MACY11 27(732) O1-0CT-76 10:38 PAGE 169 posigsin 
8370 


ee ogi 





. TYP 1 

~- Hove Rie , INIT THE COUNT 

? ie ;GENERATE NULL FILLER 

r Type 

O.TYPI: R it tui-oeme 
; CLOSE HOR OR BYTE AND EXIT 
; UPON ENTERING, R@ HAS NUMERIC FLAG, RY HAS CONTENTS 
Ob. TCLS: ASR mS ;GET LOW ORDER BIT 

BCS + eet IF ALREADY CLOSED 
g-csi: Be Fe a 
ee ie Eb ogRm STee 
fats ° TPE cen * 
6. CRLF: HOV Sefer Re sLWA <CR,LF> 
bens: nov sore Fu oth 

3 9,0. TYPE ;TYPE SOMETHING 
bp: ue rege, oct 
« Piye ; PROCEED = 0 IF PROCEED NOT ALLOWED 

; ; , F, ! F PROCEED ALL 

O:éSee: “EVIE 0 Save CALL = &7 
0.80: “foro “BE 
+c WE Gi hes 

e & % 
6.LGCH: i at 4 


AG 
z 
2 


UNIBUS 


RKO& ORI 


OZR618.P11 





- 
7 


FE QQRRRIAS 
be x 2 
.. 





VE DIAGNOSTIC PART 2 
TYPE ERROR ROUTINE 
: 
14 
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b.trtc: TRT 
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¢ : 
fot 
p ; P 
.-0.LGCH ;TABLE LENGTH 
| 
sa . 

36 CHAR. BUFFER WITH 
+6 


; TRAILING BLANK 


; TRACE TRAP PROTOTYPE 


t THE ORDER OF THE FOLLOWING ENTRIES IS CRITICAL 


0.00T-40 
; USER 


GL... 


*LOW LIMIT 
*HIGH LIMIT 


2Bn-3 


INT LISTS. ADR1 = ADDRESS OF BREAKPOINT,CT = COUNT, 


SEO 0171 


K15 
BORETE.PLi’ EROS REFERENCE TABLE =~ USER Semoore, CU-OCT“76 10:38 PAGE 172 SEO 0172 
466 sais 


1 






11 







— Ke 


VERT TP wo 
B= ; } = t= r + 
=} t } : t= 7 — 





uM MOSS bed Sed Sad Sa 8? 8 8 8 od Oe 





RBRBPOw LoS tod 


+= 
2 


6798 68408 
68418 


Sa naee nese eee eeeaeenaeere 
SSBG8e SBSS6E5 


Sbe4- S650 6137 


& 


Ga 
ait 





61818 





L15 


— SE 0173 








: et eet Seat 
i Fak Sa 
; i # : aa 
E omy RZ 5 
: i aay AQ aa 
- 3 elie a a 
a e- me REG SRE RR GO ES 
aa iat meme § a 
PER 3 Sa GROG SBE eS gO REEIGR 
Gag & 5 te Rks ROG Eg RG ARES 
fi i : Ug Sh SOSERRNS mG Ree 
+ 
SO TASERE SAR AMA ARERR RAKES SESS eS SRS GOSS ae gee Tata 
ao : 
4 Be, iaoaaee = f 


M15 
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é 
a me eb es 
GP Rie is 
65 mS 
2 
Bee eS ERs 
aa 5 3S 
paras oe 
ces BB 
eG GS & 
BaSMRee BES E#E5 


4659 S000 S117 S234 5399 


Pa 


160000 
* Basa 
osu2t 








3864 
1 


3311 «3%93) «= 9731 747 
530 
e380 


ete Nees eee Ioan 0 


ca 

ree 

Pais 

4116 

32% 

1630 1 
1991 1996 2001 84328 


cease | Fags 8 aeagg «=f 
: 
sreets EER 2 Gf reer Ge § a 
: 


Rene oe 


- 


Sour 2S 
=} 37S 
POMMMMOOG 
“ue “au “o 6 
—e 
oh EE BBR, EE RS ties 
333 eta) 4 
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zi 
: 
8 
8 
: 
a 
' 
i 
a 


os4210 


—| 


RIS & 


— 


BREQRES: 


1999 194% 2180 2185 681778 


ae 


0-0 eo - MM ADe— 
BSas% 


| aa 


Ceaamland 
£ 
pata 
RB 
ae 





8 
t 21 21 1 1 1988 
i i eB 
2 a 1668 «= «1909s 1914 
: 1 1 isis I i ies 
1 
1 
1 


Sep eaeE 

BRSaRS SHgege 

aa Se 88 Seas § 
in S88 82 883 & & BAER 

& 

5 


gr E 2190 2195 Baus 
24s 
8 
18 
14 ‘ 
2019 82758 8441 
538 82838 
o 
: 1 1458 1463 83008 
fl 
8389 


ax 
2? 
ap 


: 
5 
; 


81528 


z 
2 
8 


Seerete 


ae, 


s Ste BONO Pnnnnnnn nny 


HESS ogg SSP RRMAROMR Tate tgRaReO wR HONeNMccceeS = 2 oF 


é a 
1 j 
4 8 S671 
In 11918 2392% 24018 4354 4620 
T e673, ebeee 
TL 001534 168 42ll 4250 4266 


| 


UNIBUS RKO ORI 


OZR618.P11 


SSSSS 
“*QHAZSASSH~ 





"3 


eaLiRER 








@ 
e-- 


eeprom woes 
BW Sw te we 


oF 0 + & BG pH =H 


Bas 


= 02 = 0 0 & = FLO + = 8 oe 
PRE IZ REDS 
2 = 2 
eS 


~ 
<£ 
~- 
om 





Do 


ane § 


Semen Sees 


8 8 


eee 39 2619 


aR Se 


Syme Ber 
osig 2283 
a 8 
a 
eat 


§ 83 


4733 


srs Eta 
2687 

18] rae 
1414 14 
1494 14 
ioke 1S74 
1$ 1684 
sive bist 
i399 =: 1509 


4013 


2672 


suses Sah 
e528 


S424 


ya By 2! Ate t ay-ocr-r6 ye PAGE 176 


ssose 


TU 0-0 bee ee 
Saale $i 
— Or 
wunw 
(av ed rd 


: 


ae 


_— 
iY) 
— 
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3439s: 3802 
1838 
79148 
79178 
79208 
2184 79238 


3S1 
312 
sH12 


4013 


3986 
Rene, 
3449 
3449 
3232 
277 
1657 
169 
149 
1 
2154 


3615 3807 3834 

$108 See 5390 
3330 
3288 
4240 

3075 

4013 

1607 

1662 4878878 

ie 

$32 

878 


01 


S 
M39 HM (SDA 9388 

2943 
3834 
1347 
1Sl2 
447 
457 
442 
ui 
7934 
$8 


os § 
“4 $8228 BEER R po Be Be oe 


2 AaERARAGnnnk gg gON eR Nn RR Seo ORME Me ameNgaS 


293 3036 #3085 
3397 
ai 
2268% 
1S07 
7308 

4 
& 
301 
204 
687 








3S 
owe e830 M7 Nh wor 
dad GcsaccOGEEEERE BESGEEREeSES 





srry 


SR ESp SE oatias 














a ee 

















SEO 0178 


Sosa 
128 
701 

4217 

4721 

5385S 


4797 Se98——s« S342 
13 
$9 
1 
76 


56218 
4653 
4559 


ig Reeve 


af 0 BABYS 


D16 


SUAS OO LUS RAE ade RD Ooo Hom ce 7 


zt 





GMa PNOPE RS SR RRRRRE BE Yeo DOIOSR ASE Boe semen 


ER 
8S 
a 
ere 





Rn 
tw 










2 hese ES 5 08 
eS a a a Sie 

2 Bioee «OES GS | BE ae 

2 SERS SG gE EAB HE 

2 SSO A OR Be vag 

- %& sas HG 87 we 2 
Hh z Qaaeey «=| G2 ae ee Bs Se Pa 
ci, OR BERRY el ad 9 BR RE Bee 
3 8 pers ase ede eae Bie eres Bag 
SR RRS 8 9 Oe ie ad a 
ot REG imeneaier ia i as 
: a aR morte AU 


‘ 
if 
Tess 


esa Reade es eae A SE een Sh | 


ad) @ (ce oe 
Ss od seeltsfdt © tty tolle 





SEG 0180 


Laat 7722 0=— 77368 7744 
6139 


oo 4754 
C28 5243 
6113% 
nO, me KN 


BR 
, & Ses 
z a2 geieg 
w™ P 
i be Reece 
2H gees 


eee 
Z ae fechas Gf if G ies 


Peat pj ONNOR OURO ORR ED ee oe oe aee eee MeO eR 


Ses 
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ii 


ss at oe = ame — oe 











aR] & 


g 
1] 





Ne 


eagacaan yyy 


of 
| 


. 





betath 
_ 
“wun 
RD {tots 


eoepeeseSp9SSo9 999999 


eae 


“Eee 


SSP Ch ee und Ni 


Pipe MERGES REPERENCE TABLE --"USER SYMBOLS: saci Pt seo 0121 


77788 
a 


fa 


ee 


es40 46621 = bbe 





se 


6206 64728 





395 393 3912 3916 





wD 
—_ 
<x 


& 
ye 
* 
: 
ie 
Ss 


SEQ 0182 





8994 
8945 
8975 


8756 8691 
8693 = 8751 
891S# 


8913 





AG n ' tr} 
PLD Y if 4} ! 4 TilTifY Dis?! fay if DAD UL 


Erne Ecker ane Sak ae 


*eeene+eew*ee#eteeeet##** # e*eere*e+ #8 *@ * © * * @¢ © © @ 6% & &©@dL &@MULh HMhMUh!]HhMUM HhMUhUh/}S]}h€hUh!]MhU UVS]MhU HhMhUh]!MhUh]MhUC(< HhUh]hUhMhUh]hUhMhUhMhUUh!hUhMhUhMLhCUDTlLUD 


GOGSOGHSSOSDSSSSCDSSSCSCSCSSSOSOCSCBSCSCSOSSCSCOSOSSGOSCSOSSGOSOGOSOSOSGSCOCOSSCO 


iat ~+_ - Bethitss bo Nears Bi 
Ay - =} in 
sos Hagieieetrareiowreeieee gee 
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SEQ 0183 


Rink cuntascanee soe weer Siaayg 
BS eS Peet 
Soporte 

— sith : ; 








88S8 8860# 9059s 
Ss42e 8849 8869" 90608 


BG 8 

Bm fs E 
yi Roeebats gE ge § Sees 
erect 





Re 








Se es - 
32 


SEO 0184 


eee 
aie 
seas 
srcmiee : 


: 
; : 
gE &m £ 
; ES | ; 
: 


gq 8G 08 sees 


oh ihak en stoaiiiee 


a & 
a ® 
ied & 
a ef 
ES Buea 


bg OB BRS eee 2 
239 8 Brey aves i 
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